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FOREWORD TO THE SPANISH

EDITION, FISIOTERAPIA INVASIVA

Writing the foreword to a work is always hard,
as an excess of compliments directed towards
the authors or editors is inappropriate and a cold
factual presentation can detract from the reader’s
curiosity.

In the case of Invasive Techniques in Physiother-
apy (Fisioterapia Invasiva), this role becomes a
moral obligation, due to the level of commit-
ment shown by Professors Valera and Minaya
who, at the forefront of a new physiotherapy,
offer a compendium of the array of techniques
that, grouped under the heading of ‘invasive’,
present a new frontier of knowledge in the
science of physiotherapy.

They face a challenge, together with the rest
of their coauthors and collaborators, among
who it is necessary to highlight the fgure of
José Manuel Sanchez-Ibanez, creator of the
EPI® technique who, without a doubt, has made
the most important Spanish contribution to
worldwide physiotherapy this century, repre-
senting a historical landmark that deserves
recognition and support. The challenge is to
advance towards a new scientif ¢ paradigm, mod-
ernizing a profession that has evolved into a
science, while contributing the values of effec-
tiveness, evidence and low cost. T hese attributes
place this group of techniques into a high rank
with regard to the optimization of therapeutic
resources.

T hroughout this book, the reader advances
progressively from the necessary anatomical
stage that frames the work of the physiotherapist
to the quantitative verif cation of therapeutic
results through ultrasound. T his reaches its the-
oretical high point with the chapters dedicated
to EPI® and dry needling, not forgetting associ-
ated complementary techniques, such as acu-
puncture and mesotherapy.

Without doubt, we are producing a singular
piece of work bringing order to the intervention
area of invasive physiotherapy and, above all,
which constitutes a brave effort that can only
receive critiques from those who wish to place
our science in the straitjacket of outdated param-
eters of competency.

All that remains is to thank the authors for
their great efforts. T his book is the product of a
decade of dedicated and meticulous work, veri-
fed by a long list of previous scientif ¢ publica-
tions that entirely support the publication of this
book, which is fresh, technical and easy to read
and understand. I am delighted to have been a
part of the creation, development and future
growth of this novel therapeutic concept, with
its indisputable Spanish stamp.

Prof. Dr José A. Martin Urrialde
President of the General Council of
Physiotherapy Boards of Spain

X1



FOREWORD

All methods are sacred if they are internally
necessary. All methods are sins if they are not
Jjustif ed by internal necessity.

WASSILY KANDINSKY

This foreword 1s written for the prospective
reader of this book.

Not surprisingly, in the history of scientific
and medical progress, the quality of the ques-
tions posed has very often been the determining
factor for the quality of the answers found. Many
scientific breakthroughs have only been made
possible after open-minded and careful observ-
ers have effectively challenged the ‘conventional’
1deas of their time, be 1t Aristotle, the medieval
church, gold standards of academies and col-
leges, or even today’s peer-reviewed and respect-
able publications.

In the broad field of musculoskeletal medi-
cine, the last 50 years have seen significant
progress in our understanding of clinical condi-
tions manifesting in the complex musculoskele-
tal system.

Mechanistic models — inherited from the
origins of Western medicine — are now slowly
being replaced by neurological models that
better reflect the realities of human physiology,
particularly with regard to the miscellaneous
conditions we term ‘functional disorders’ that,
arguably, constitute most of the challenging
clinical problems that most ‘manual medicine
practitioners’ face every day.

Not only are techniques evolving, but also
professions, and this book is a welcome platform
for a conjoined effort to disseminate new vital
knowledge for the practitioners of manual medi-
cine worldwide. Manual medicine is quickly
becoming an international umbrella term to
describe the daily practice of professionals with
diverse denominations and licences, who use
their hands and some, or all, of the tools and
techniques presented in this book, to assess and
treat musculoskeletal disorders. Practitioners of
manual medicine form an ever-growing multi-
disciplinary collective that includes physiothera-
pists, chiropractors, osteopaths, naprapaths,
sports medicine physicians, physical medicine
and rehabilitation physicians, nurses, integrative
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acupuncture practitioners, and a broad array of
miscellaneous licensed massage therapists and
body workers.

Despite the still predominant structural
approach to the diagnosis and treatment of
musculoskeletal problems (so well covered by
many of the chapters presented in this book),
ongoing new insights from neurology are pav-
ing the way for an additional array of new
approaches to the evaluation and categorization
of functional musculoskeletal disorders, many
of which will continue to evolve from the key
diagnostic and treatment techniques presented
by the authors of this book, namely ultrasound-
guided interventions, miscellaneous electrical
tissue stimulations with and without needles,
and 1njections of physiological substances to
improve the biochemical environment when
and where needed.

Meanwhile, the development of these new
‘technology-based’ diagnostic and treatment
techniques that allow new access to the effec-
tors of the musculoskeletal system (specifically
muscles, tendons, bones, joints and peripheral
nerves) is also contributing to clarify some of
the fundamental structural dimensions associ-
ated with these complex — and still incom-
pletely understood — functional musculoskeletal
disorders.

In this manner, with the contributions of
many researchers and practitioners, ‘the heart’ of
the musculoskeletal system 1s gradually opening
itself to those who approach it properly, like the
authors of this book. Simplicity, clarity and a
scientifically inquisitive mind are the main tools
in this quest.

Like many other fields of medicine and
science, the main reward for the researcher and
practitioner is the excitement of finding the
connections between the visible and invisible
worlds. For the manual medicine practitioner
it is the art of discovering the pathways left on
the soft tissues of the body by gravitational and
reaction forces, the art of finding the dysfunc-
tional spinal segments inhibiting proper motor
function and metabolic activities of the periph-
eral tissues (and even the viscera), and the art
of restoring normal metabolic capabilities to



specific peripheral tissues that have lost their
vitality and optimal structural arrangement.

T his spirit is clearly behind the many inter-
esting and exciting chapters presented in this
book. Many authors have generously contrib-
uted their time and expertise to the production
of this unique professional text for manual medi-
cine practitioners, the core being a group of
Spanish physiotherapists at the forefront of their
profession.

Spain has never been a scientific power, but
historically it has been the land of some of the
most original and creative thinkers in the history
of medicine and science: Nobel prize physician
Santiago Ramon y Cajal represents them all. Still
young in years but rich in clinical experience, the
editors of this exciting book (as well as the main
contributors), Fermin Valera-Garrido and Fran-
cisco Minaya-Mufioz have proven to be worthy
heirs to this tradition. T hanks to their efforts
you now have the unique opportunity of being
exposed to the latest approaches and techniques
in the understanding and treatment of muscu-
loskeletal disorders, all in one book, which is
both comprehensive and richly illustrated.

It was another Spaniard, philosopher Jose
Ortega y Gasset, who said: ‘to be surprised, to
wonder, is to begin to understand’. And this i1s
how a book like this should be approached, by
an intelligent reader like yourself. Not as an
authoritative source of consolidated knowledge,
but as a rich tapestry of science-based wonders
in the field of musculoskeletal medicine, a major
work still in progress.

Just a final comment for the overly enthusias-
tic reader, as perhaps ‘Advanced Techniques’ in
the title may be slightly misleading. Techniques
are means to an end, and as such they are at the
service of a definite purpose. All techniques
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should be precise, safe and effective. It 1s the
advanced understanding of the problems being
tackled, in this case musculoskeletal pain and
dysfunction, that gives the techniques their ulti-
mate meaning, not the other way around.

The power of excellent manual medicine
practitioners, like the chess master, the artful
writer, the accomplished musician, or the genius
sculptor and painter — the secret that makes their
‘technique’ advanced or superior —1s simply their
ability to master the elemental components of
their craft, specifically the ability to combine
these elements in a timely fashion for the service
of a higher purpose. T his is the only secret of all
mastery.

As it 1s often the case, to master such a simple
recipe requires a lifetime of intelligent observa-
tion of our own modus operandi and purposeful
determination to apply this controlled experi-
ence to refine our next output. This is, and has
always been, the essence of science. Patience,
passion, vision, determination and purposeful-
ness can infuse quality and even immortal life to
a chess piece, a collection of words or musical
notes, a piece of marble, a canvas, or in our case,
in your case (as a manual medicine practitioner),
a minimally invasive technique performed with
clarity and accuracy.

If you are reading this now, while holding
with anticipation this valuable addition to your

medical library, the choice is literally in your
hands.

Dr. Alejandro Elorriaga Claraco, Sports
Medicine Specialist (Spain)

Founding Director McMaster University
Contemporary Medical Acupuncture
Program, Hamilton, Ontario, Canada
www.mcmasteracupuncture.com



PREFACE

The basis of all art consists of bringing reality
doser to one’s dreams,
ANDRE MAUROIS

Rotterdam (2007), Marbella and Elche (2008)
mark the beginning of what is, today, a reality
captured by this book. T hese were the ‘seeds’ of
a line of training in invasive physiotherapy which
changed our way of perceiving the professional
and the patients’ results, and these seeds are what
produced the Spanish version of the book Fisiot-
erapia Invasiva (Elsevier, 2013).

Our presence and scientific contribution to a
range of international events, in London and
Vancouver (2012) and Toronto (2014), together
with other international engagements marked
the ‘ripening’ of a new ‘fruit’, this book, A dvanced
Techniques in Musculoskeletal M edicine and Physio-
therapy: using minimally invasive therapies in
pradice.

Similar to the pieces of a puzzle, each and
every one of the minimally invasive therapies
fits together to form an areca of knowledge in
musculoskeletal medicine and physiotherapy
that integrates dry needling, percutaneousneedle
tenotomy (PNT), acupuncture, percutaneous
needle electrolysis, mesotherapy, injection ther-
apy and high-volume image-guided injections
(HVIGIs), among others. This book is the first
worldwide reference to integrate minimally
invasive therapies within musculoskeletal medi-
cine and physiotherapy from a clinical, evidence-
based perspective.

Around the world, minimally invasive thera-
pies have the support of a range of institutions
such as the Chartered Society of Physiotherapy,
the Australian Physiotherapy Association, the
Canadian Physical Therapy Association, the
Federation of State Boards of Physical T herapy,
the Irish Association of Physical T herapists, the
General Council of Physiotherapy Boards in
Spain, the Spanish Association of Physiothera-
pists and the American Physical T herapy Asso-
ciation, which consider the application of manual
therapy interventions with a needle as an
advanced-extended scope of practice.

The incorporation of invasive techniques
within the scope of physiotherapy is supported
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by the curricula of current entry-level and post-
graduate educational programmes, scientific
evidence and established practice. These tech-
niques are a refection of the experiences and
realities of specialized care in many countries,
such as Spain, Portugal, Greece, Sweden,
Norway, Ireland, the Netherlands, Belgium,
Switzerland, the UK, Argentina, Chile, Brazil,
South Africa, Zimbabwe, Canada, Australia,
New Zealand, the USA, India, the United Arab
Emirates-Dubai and Hong Kong.

In Spain, the University San Pablo CEU and
MVClinic are the worldwide pioneers organiz-
ing, since 2012, the Master’s degree in Invasive
Physiotherapy Techniques, in which many of the
procedures that today make up the physiother-
apy scope of practice are integrated.

On the other hand, within the physiotherapy
collective there 1s a growing interest in invasive
techniques, due to their effectiveness and effi-
ciency in the treatment of many dysfunctions of
the neuromusculoskeletal system that are diffi-
cult to resolve using conventional techniques.

This work begins with an introduction of
the different invasive physiotherapy techniques,
incorporating important aspects regarding
history, education, training and regulation of
invasive techniques within the physiotherapy
profession, and with a description of the theo-
retical and practical considerations that must be
considered for a correct praxis (Part I: Chapter
1 and 2). In Part II, the areas of vasculonervous
confict are described, together with the most
important anatomical landmarks in the applica-
tion of puncture techniques (Chapter 3).

Part III covers the applicability of muscu-
loskeletal ultrasound in physiotherapy (Chapter
4), anatomical—ultrasound integration (sono-
anatomy) (Chapter 5), the use of new imaging
methods such as elastography (Chapter 6) and
the practice of ultrasound-guided procedures
with the goal of improving the effectiveness and
safety of interventions (Chapter 7).

In Parts IV to X, the mechanisms of action,
application methodology and effects of invasive
techniques are described, such as dry needling
(Chapter 8), Dry Needling for Hypertonia
and Spasticity (DNHS®) (Chapter 9), needling



techniques for segmental dysfunction (Chapter
10), PNT (Chapter 11), Intratissue Percutaneous
Electrolysis (EPI®) (Chapters 12-14), clinical
acupuncture (Chapters 15 and 16), mesotherapy
(Chapter 17), injection therapy (Chapter 18) and
HVIGI (Chapter 19).

Finally, part XI is designed to teach the pro-
fessional to assess the results obtained objec-
tively from the perspective of functionality
(Chapter 20) and the changes achieved in the
treated tissue (Chapter 21).

T his book is designed as a teaching tool and
includes a glossary, explaining the most impor-
tant terms. Each chapter also contains real clini-
cal cases. Additional online material 1s available,
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including videos of the interventions and the
figures (in colour) from the book.

Lastly, we would like to express our gratitude
to our close associate Francesc Medina 1 Mira-
peix, who, for many years, has shown us the
scientific value of physiotherapy, and to all the
authors who have contributed towards this edi-
torial project. T his work paves the way for new
research and discoveries.

Without a present there is no future.

Fermin Valera Garrido

Francisco Minaya Muhoz
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1.1 INTRODUCTION

1.1.1 Concept of invasive
techniques 1n physiotherapy

The use of physical agents and modalities such
as heat and manual therapy is as ancient as
humanity itself. Today, physiotherapy is a
well-recognized profession, which has evolved
and developed successfully since its remote
beginnings.' * Indeed, the role of the physiother-
apists has expanded in recent years, becoming
increasingly diverse,” particularly in response to
reforms in health and education® and based on
the changing needs of patients and the popula-
tion at large.””

The complex and broad nature of the physi-
otherapy profession has outgrown the reach of
general practice. Continuous professional devel-
opment 1s now essential in order to guarantee
quality of care, and this has become a professional
responsibility. Physiotherapists must seek to
create new and innovative ways of working that

Appendix 2: Informed consent
form for dry
needling

Appendix 3: Informed consent
form for
mesotherapy

Appendix 4: Informed consent
form for
percutaneous
needle electrolysis
(PNE)

Appendix 5: Informed consent
form for
acupuncture

Appendix 6: Informed
consent form
for injection
techniques

are eff cient and effective, while guaranteeing
patient safety. At the same time, it is important
for professionals not to forget the historic roots
of physiotherapy and to understand how these
support the development of the profession.

The broad nature of physiotherapy is appar-
ent in the defnition of physiotherapy provided
by the World Confederation for Physical
Therapy (WCPT) as:

services to individuals and populations to develop,
maintain and restore maximum movement and
fundtional ability throughout the lifespan. T his
indudes providing services in draumstances
where movement and funcion are threatened by
ageing, injury, disease or environmental factors.
Fundional movement is central to what it
means to be healthy.’

The concept of needling techniques or inva-
sive techniques (both terms are used inter-
changeably) is def ned by Valera & Minaya as:

manual therapy interventions in which a

[ liform/hollow needle is used to diagnose and
treat neuromusailar pain and fundional
movement def dits.

Within the scope of physiotherapy practice,
these techniques can be referred to as (mini-
mally) invasive physiotherapy. Examples of these
are dry needling, percutaneous needle electroly-
sis (PNE), injection therapy or acupuncture in
physiotherapy practice. The Spanish term f siof-
erapia invasiva (invasive physiotherapy) was frst
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used in 2001 by Mayoral,'’ and it is indeed the
original title of this book, published in Spain in
2013 by Valera and Minaya."'

During invasive techniques, the needle
becomes the active element of movement, a sort
of extension of the professional’s hands used to
apply mobilization, vibration or pressure on to
the soft tissue. A mechanical effect is sought,
which may be: (1) isolated: for example in the
case of acupuncture, dry needling or percutane-
ous needle tenotomy (PNT) techniques; (2)
combined with physical agents such as heat
(moxibustion), electricity (e.g. PNE, electro-
lipolysis); or (3) combined with medication that
is injected into the subcutaneous tissue (meso-
therapy) at a greater depth (injection techniques).
In each country, the development of professional
competencies and the offcial training pro-
grammes defne the scope of practice for physi-
otherapists and other professionals who perform
needling techniques.

Physiotherapists who perform invasive tech-
niques base their intervention on sound clinical
reasoning processes and these techniques are
supported by an evidence-based and best-
practice approach within the scope of physio-
therapy. There is growing research to suggest
that invasive techniques are effective in the man-
agement of neuromusculoskeletal conditions'*"”;
however ongoing research is needed in order to
expand the knowledge base regarding the effec-
tiveness of these interventions.

1.1.2 Physiotherapy scope of
practice changes

Scope of practice, as described by the Pew
Health Professions Commission,'® is the:

def nition of the rules, the regulations, and the
boundaries within which a fully qualif ed
practitioner with substantial and appropriate
training, knowledge, and experience may
pradice in a f eld of medicine or surgery, or
other specif cally def ned f eld. Such practice is
also governed by requirements for continuing
education and professional accountability.

The WCPT indicates that the physiotherapy
profession itself is responsible for defning the
profession’s scope of practice and the roles of
physiotherapists. National physiotherapy asso-
ciations are a key f gure for seeking legislative
and public support for their members, which in
itself contributes to the autonomous fgure of
physiotherapists and the establishment of a
defned scope of practice.

There are many factors which may limit scope
of practice, such as training, experience and
competency, but also local customs and practice.
Interestingly, in Australia the legislation does
not provide a defnition of physiotherapy scope
of practice and it is therefore the responsibility
of the profession to def ne the practice. T he Aus-
tralian Physiotherapy Association (APA) sup-
ports a broad defnition of physiotherapy which
recognizes the presence of a diversity of clinical
specialities in order to meet the needs of a variety
of client groups:

Physiotherapy involves a holistic approach to

the prevention, diagnosis, and therapeutic
management of disorders of movement or
optimisation of function to enhance the health
and welfare of the community from an
individual or population perspective. T he practice
of physiotherapy encompasses a diversity of
dinical spedialties to meet the unique needs of
different dient groups."’

The APA believes it is inappropriate to list
the activities which are considered either within
or outside the current scope of pradice. The saope
of physiotherapy in Australia may indude both
existing and emerging practices. Physiotherapists
may practice any adivity that falls within the
broad scope of physiotherapy providing that they
are appropriately educated, trained, aredentialed
and competent to practice. Physiotherapists
working in new and innovative roles must at
all times be able to demonstrate how their
activities align with the professional practice of
physiotherapy. Education providers should be
encouraged to develop courses for physiotherapists
that equip them with the appropriate skills and
competendies to expand their sape of practice.””’

The scope of physiotherapy practice should be
dynamic and responsive to the patient’s/client’s
and societal health needs.'*” For instance, when
scope of practice is defned too rigidly or con-
cisely, problems may arise later on, as there will
be little room for innovation. This becomes
increasingly diff cult for the profession to evolve
together with contextual changes in society and
healthcare policies. It is equally important for
scope of practice to undergo periodic review
and, in doing so, the latest evidence base should
be considered as well as the health needs of the
population.

There is a lack of consensus in the literature
surrounding the defnition of advanced and
extended scope of practice,” *" although there
was general agreement that it involved an expan-
sion of traditional roles in physiotherapy, in terms
of diagnostics, management and interventions
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(frst-line physiotherapy). The APA™ supports
the following def nitions:

Advanced Saope of Pradtice — A role that is
within the currently recognised scope of practice
for that profession, but that through custom and
pradtice has been performed by other professions.
The advanced role may require additional
training as well as signif cant professional
experience and competency development.

Extended Scope of Pradtice — A role that is
outside the currently recognised scope of practice
and one that requires some method of
aredentialing following additional training,
competency development and signif cant
professional experience, as well as legislative
change.

The WCPT offers further details regarding the
use of the term extended scope of practice™:

physical therapists may develop a scope of pradtice

beyond the usual and customary physical

therapist s practice as a result of attaining

signif cant additional education, professional

experience, and/or enhanced competendes. It may

also be referred to as extended scope of practice.

Spedialisation is an example of advanced scope of

pradice.

Indeed, clinical specialization’””” ‘recognizes
physical therapists with advanced clinical knowl-
edge, experience, and skills in a special area of
practice, assists consumers and the health care
community in identifying physical therapists
who are specialists, and meet a specif ¢ arca of
patient need.””

A useful def nition of extended scope of prac-
tice could also include the term role enhance-
ment ‘as increasing the depth of a job by
extending the role or skills of a particular group
of workers’.”* In the UK, especially in the case
of physiotherapists, new roles in advanced and
extended scope of practice have been rapidly
adopted.”” The use of injection therapy” for
physiotherapists since 1995 is an example of role
enhancement. In July 2012 UK physiotherapists
were the frst in the world to be granted the right
to prescribe medication in the management of
their patients care without needing a doctor to
sign off on their decision.

An extended scope practice physiotherapist is a
dinical spedalist, who has the opportunity to
develop and demonstrate expertise beyond the
currently recognized scope of practice, induding
some aspect of job enhancement or expansion,
involving the areas of extended therapeutics,
diagnostics and practice consultation.”””’

In Canada, the physiotherapy scope of practice
1s under review. Some recent interventions
included within the scope of practice, such as
spinal manipulation, dry needling or acupunc-
ture, are not considered entry-level and require
additional postgraduate training following grad-
uation to add them to physiotherapy practice.™
Regarding invasive techniques, a survey of Cana-
dian physiotherapists in 2008 found that these
techniques (dry needling, acupuncture) are con-
sidered to be an advanced practical skill.”’

KEY POINTS

Invasive techniques in physiotherapy practice
should be considered an advanced-extended
scope of practice.

In the UK, the Chartered Society of Physio-
therapy (CSP)* defned scope of practice based
on the four pillars of practice contained within
the Royal Charter’: massage, exercise, electro-
therapy and kindred forms of treatment.

any adivity undertaken by an individual
physiotherapist that may be situated within the
four pillars of physiotherapy practice where the
individual is educated, trained and competent to
perform that adivity. Such activities should be
linked to existing or emerging ocaupational and/
or pradice frameworks adinowledged by the
profession, and be supported by a body of evidence.

Although the frst three pillars are quite well
defned and specifc, the fourth pillar offers the
possibility for physiotherapists to expand their
knowledge base according to the needs of their
patients.

By keeping a broad perspective, ultimately
patient care benefts, as physiotherapists can
extend the treatment options available to their
patients.

In 2006, in the USA, the Federation of State
Medical Boards published a joint report™
together with the Association of Social Work
Boards, the Federation of State Boards of
Physical T herapy (FSBPT ), the N ational Board
for Certif cation in Occupational T herapy, the
N ational Council of State Boards of Nursing and
the N ational Association of Boards of Pharmacy
on changes in healthcare professions scope of
practice. Within this document™ they issued the
following statement:

if a profession can provide supportive evidence in
the four foundational areas: historical basis,
education and training, evidence, and regulatory
environment, then the proposed changes are
likely to be in the public’ best interest.
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One adivity does not def ne a profession, but
it is the entire saope of activities within the
pradice that makes any partiaular profession
unique. Simply because a skill or activity is
within one profession s skill set does not mean
another profession cannot and should not indude
it in its own sape of pradice.”

Furthermore, the CSP*® establishes the scope of
practice of the individual physiotherapist; in
other words, they give their members the choice
to work as either generalists or as specialist prac-
titioners. T herefore it is up to physiotherapists
whether or not they decide to extend their prac-
tice into the so-called fourth pillar, developing
further clinical skills.

The CSP states that the fourth pillar includes
an advanced and extended scope of practice,
which requires further training and development
beyond undergraduate or immediate postgradu-
ate training. According to the CSP, doctors typi-
cally provide extended-scope physiotherapists
with the necessary mentorship, training and
supervision.

KEY POINTS

Advanced and extended scope of practice requires
additional postgraduate training in order to
include these within physiotherapy practice.

These models of advanced practice or
extended scope of practice have existed for
nurses' " since World War I and for physio-
therapists in the USA since the Vietnam War.
There are many other professions looking to
increase their current scope of practice. In recent
years radiologist assistants,” optometrists® and
podiatrists*” have successfully expanded into new
areas. Physiotherapists can draw on the experi-
ences of these professions when undertaking
strategic advocacy.

A recent systematic review published in 2012
focused on advanced-practice roles in physio-
therapy in the management of patients with
musculoskeletal disorders.” The authors found
that physiotherapists in advanced-practice roles
tend to provide equal or improved care in com-
parison to physicians in terms of diagnostic
accuracy, effectiveness of treatment, use of
healthcare resources, economic costs and patient
satisfaction.

Around the world, the changes to the physi-
otherapy scope of practice are supported by the
curricula of current entry-level and postgraduate
educational programmes, scientif ¢ evidence and
established practice. The incorporation of the
invasive techniques within the scope of physio-
therapy is also a reflection of the experiences

and realities of specialized care in many coun-
tries, such as Spain, Portugal, Greece, Sweden,
Norway, Ireland, the Netherlands, Belgium,
Switzerland, the UK, Argentina, Chile, Brazil,
South Africa, Zimbabwe, Canada, Australia,
New Zealand, the USA, India, the United Arab
Emirates-Dubai and Hong Kong.

The USA is not foreign to this new reality
of physiotherapy. In updating their guidelines,
the American Physical Therapy Association
(APTA) Board of Directors (March 2014) for-
mally listed dry needling within the scope of
practice.” More specif cally, they added under
section two:

Physical therapy, which is limited to the care and
services provided by or under the direction and
supervision of a physical therapist, indudes:
Alleviating impairment and functional
limitation by designing, implementing, and
modifying therapeutic interventions that indude,
but are not limited to: dry needling.

Currently, there is enough evidence to include
dry needling in the next edition of the Guide
to Physical Therapist Pradice,’ developed by
the APTA.

Since 2007 and up until 2014, KinetaCore®
(a postgraduate education company) alone has
certif ed almost 4000 N orth American providers
in functional dry needling techniques across the
USA, which is indicative of the growing interest
raised within the physiotherapy collective.

According to the APA,”' over 25% of regis-
tered physiotherapists currently employ nee-
dling techniques as part of the repertoire of
treatment modalities used to manage conditions
within their scope of practice. Aware of the surge
in popularity of this treatment modality, the APA
has recognized the need to establish a framework
to ensure proper training for those who practise
needling techniques, performed in line with the
core competencies taught within physiotherapy
entry-level education.

In South Africa, of the approximately 9000
registered physical therapists, over 75% are esti-
mated to employ the technique at least once
daily.’* Furthermore, South African physiothera-
pists and those from the UK are allowed to
perform botulinum toxin injections™ in the man-
agement of individuals with focal spasticity and
dystonia.

In 1984, the UK Acupuncture Association of
Chartered Physiotherapists (AACP) was formed,
becoming the largest professional network of the
CSP. T his association was formed for the prac-
tice of Western resecarch-based acupuncture in

physiotherapy; around 6000 members were reg-
istered 1in 2014.
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In Europe, the Bologna process™ is the proc-
ess of creating the European Higher Education
Area by making academic degree standards and
quality assurance standards more comparable
and compatible throughout Europe, in particu-
lar under the Lisbon Recognition Convention.”
In countries such as Spain, Portugal, Greece,
the UK, Ireland, Switzerland, the N etherlands,
Belgium, N orway and Sweden, physiotherapists
have been applying invasive techniques within
the scope of physiotherapy practice for many
years and are indeed a reference for the future.

1.2 HISTORY, EDUCATION,
TRAINING AND REGULATION OF
INVASIVE TECHNIQUES WITHIN
THE PHYSIOTHERAPY PROFESSION

1.2.1 History

Acupuncture in physiotherapy practice

Acupuncture (including conventional acupunc-
ture, electroacupuncture [EA] and moxibustion)
has been used as a physiotherapy intervention
modality in Canada, the UK, Australia, New
Zealand, South Africa and Sweden since the
early 1980s.°° More recently, in other countries
such as Spain, Portugal and Brazil,”’ physiother-
apists have begun to use acupuncture as part of
an integrated approach with conventional physi-
otherapy treatments.

KEY POINTS

Acupuncture is considered within the scope of
practice for physiotherapists.

In 1999, the World Health Organization
(WHO) published Guidelines on Basic Training
and Safety in Aapunaure.”® These guidelines
assist national health authorities to establish the
basic requirements for training physicians, non-
physician acupuncturists and other health pro-
fessionals. These also promote the practice of
acupuncture in their profession as a part of
modern Western medicine.

The International Acupuncture Association
of Physical Therapists (IAAPT), founded in
1991, has been a subgroup of the WCPT since
1999. The IAAPT aims to develop standards of
safe acupuncture practice and educational and
training programmes, and promote sharing of
information and research between individual and
group members. Currently, 11 core member
countries (Australia, South Africa, New Zealand,
Sweden, the UK, Argentina, Hong Kong,

Canada, Zimbabwe, Ireland and Greece) form a
part of the association.

Since 1986, the Acupuncture Association of
the South African Society of Physiotherapy has
been hosting training courses, organized with
the assistance of the IAAPT. As the practice of
acupuncture was regulated by act of Parliament
in November 2000 (Act 50 of 2000, published
on 1 December 2000 in Gazette 21825), physi-
otherapists who have completed the course are
now applying for registration as acupuncturists
with the Chiropractors, Homeopaths and Allied
Health Service Professions Council of South
Africa.

In 1997, the frst book was published specif -
cally for physiotherapists, entitled Aapuncure
and Related Techniques in Physical Therapy.”” T his
was a collaboration between clinicians, research-
ersand teacherswho were membersofthe IAAPT.

In 2003, the TAAPT published Standards
of Safe Aaipuncture Pracice by Physiotherapists”
for the application of acupuncture, EA, moxa,
cupping and auricular needles, press needles and
beads.

In Canada, the Acupuncture Division of the
Canadian Physiotherapy Association supports
physiotherapists in advancing the use of acu-
puncture as an established core competency in
physiotherapy clinical practice.

In the UK, all physiotherapists practising acu-
puncture should be eligible to join and maintain
membership of the AACP.

In 2007 (reviewed in 2013), the Australian
Society of Acupuncture Physiotherapists devel-
oped Guidelines for Safe Aaipuncture and Dry
Needling Practice as a guide to safe practice
for physiotherapists and other allied health
practitioners practising acupuncture in Aus-
tralia.’ The guideline was developed based on
Australian and international acupuncture guide-
lines, including the minimum standards set by
the TAAPT. In these guidelines, acupuncture
practitioners include professionally trained and
qualifed Chinese medicine and acupuncture
practitioners, and other qualifed professionals
who have received acupuncture training, includ-
ing physiotherapists. T he physiotherapist cannot
use the title of acupuncturist.

According to the APTA, acupuncture is not
within the scope of practice for physiotherapists
and 1s not in the Guide to Physical T herapist Prac-
tice’’ To practise acupuncture, physiotherapists
would need to contact each state agency respon-
sible for acupuncture licensing to establish the
training requirements. Most states that license
acupuncture or traditional Chinese medicine
practitioners use standards set by the Accredita-
tion Commission of Acupuncture and Oriental
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Medicine (ACAOM). The USA is far behind in
allowing physiotherapists to use invasive tech-
niques in their scope of practice compared to
countries such as Canada, the UK, Ireland and
Australia. The present situation has similarities
to the use of manual therapy techniques in the
USA.°! Initially, many US state boards of physi-
otherapy opposed the use of manual therapy.
Although for several decades, manual physio-
therapy had already been an essential part of the
scope of physiotherapy practice in Europe, Aus-
tralia and N ew Zealand, manual therapy did not
make its debut in the USAuntil the 1960s. During
the past few years, physical therapists, the APTA
and the American Academy of Orthopaedic
Manual Physical Therapists (AAOMPT) have
had to defend theright to practise manual therapy,
especially when challenged by the chiropractic
community. A similar situation may be evolving
with the relatively new invasive techniques.

Electroacupuncture. EA® (see chapter 16) was
frst used in China in the 1950s as an extension
of hand manipulation of acupuncture needles.
The term EA refers to the application of a pul-
sating electrical current through acupuncture
needles to provide continued stimulation of the
acupoints (acupuncture points).®** The Chinese
developedthismethodtobeused foracupuncture-
induced surgical anaesthesia. In the 1960s EA
was introduced into clinical practice, especially
for the treatment of chronic pain and neurologi-
cal diseases. Today EA is used mostly in the
treatment of nociceptive musculoskeletal pain,
in both acute and chronic cases. It i1s based on
the use of low-frequency electric currents such
as transcutaneous electrical nerve stimulation
(TENYS) or microcurrents administered through
the needle.

Dry needling in physiotherapy practice

Dry needling has been practised by physiothera-
pists for over 20 years in countries such as
Canada, the UK, Ireland, Spain, N orway, Swit-
zerland and South Africa, among others, with
minimal numbers of adverse effects reported.”
In 1984, the Maryland Board of Physical T herapy
Examiners was the frst physiotherapy board in
the USA to approve dry needling by physiother-
apists. Currently, dry needling is probably the
invasive technique most used by physiotherapists

around the world.
The AAOMPT ® defnes dry needling as:

a neurophysiological evidence-based treatment
technique that requires effective manual
assessment of the neuromuscular system. Physical

therapists are well trained to utilize dry needling
in conjundion with manual physiotherapy
interventions. Research supports that dry
needling improves pain control, reduces musce
tension, normalizes biochemical and electrical
dysfunction of motor endplates, and fadilitates an
accelerated return to active rehabilitation.

Since the 1970s several dry needling approaches
have been developed for the treatment of myo-
fascial trigger points (see chapters 8 and 10)
within the scope of physiotherapy practice. Cur-
rently, dry needling is also used with intra-
muscular needle stimulation® (‘electroneedling’)
in order to evoke further muscular relaxation.
The use of the needles as electrodes offers
many advantages over traditional stimulation®
(the resistance of the skin to electrical currents
1s eliminated, with results in some cases that
are more rapid and longer lasting). Several
studies”® *® have demonstrated that percutaneous
stimulations is more effective for pain relief and
improving functionality over traditional TENS.
Moreover, relevant clinical studies® "* have com-
bined dry needling with autologous blood injec-
tion therapy as a method of tendinopathy
treatment, with excellent results. In these cases,
dry needling consists of repeatedly passing a
needle through the tendon to disrupt the fbres,
induce bleeding and activate healing and regen-
eration. If local anesthesia is injected and a
hollow needle is used, this technique is referred
to as PN'T >’ (see chapter 11).

In the USA, dry needling, within the scope of
physiotherapy, is also defned as intramuscular
manual therapy, intramuscular stimulation or
functional dry needling, such as manual therapy
techniques performed on the inside of the muscle.

In January 2012, the APTA published an edu-
cational resource paper entitled Physical Thera-
pists and the Performance of Dry N eedling’’ to assist
practitioners on this issue. T his document was
meant to provide background information for
state chapters, regulatory entities and providers
dealing with the issue of dry needling. In Febru-
ary 2013, the APTA published a second paper
regarding dry needling, entitled Desaiption of
Dry Needling in Clinical Practice: An Educational
Resource Paper.”

KEY POINTS

Dry needling is considered an invasive physio-
therapy technique and 1s consistent with the
practice of physiotherapy.

At this point in time (July 2014), dry needling
in the USA” is formally within the scope of
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physiotherapy practice in the District of Colum-
bia and 1n 34 states (Alabama, Alaska, Arizona,
Colorado, Connecticut, Georgia, Illinois,
Indiana, Iowa, Kentucky, Louisiana, Maryland,
Michigan, Minnesota, Mississippi, Montana,
Nebraska, Nevada, New Hampshire, New
Jersey, New Mexico, North Carolina, North
Dakota, Ohio, Oklahoma, Oregon, Rhode
Island, South Carolina, Texas, Utah, Virginia,
West Virginia, Wisconsin and Wyoming). Cur-
rently the only states that have made a ruling
against dry needling for physiotherapists are
California, Florida, Hawaii, Idaho and New
York, mainly due to verbiage in the practice act
against puncturing the skin.

The FSBPT’s Examination, Licensure and
Disciplinary D atabase has no entries in any juris-
diction of discipline for harm caused by dry nee-
dling performed by physiotherapists.”

In the USA, controversy exists between physi-
otherapists and acupuncturists regarding dry
needling techniques.” ™ The ACAOM aff rms
that, historically, dry needling derives from acu-
puncture techniques; however, the practices of
acupuncture and dry needling differ in terms of
their historical, philosophical, indicative and
practical contexts. Modern dry needling, per-
formed by physiotherapists, is based on Western
neuroanatomy and modern scientif ¢ study of
the musculoskeletal and nervous systems. Physi-
otherapists who perform dry needling do not use
traditional acupuncture theories or acupuncture
terminology.

In another example, chiropractors sometimes
argue that spinal manipulations are within their
exclusive scope of practice; however, osteopathic
physicians and physiotherapists use these tech-
niques daily all over the world.” These days, it
is quite common for many professions to share
some skills or procedures with other professions.
T herefore, the federations of state boards now
recognize that it 1s no longer reasonable to
expect each profession to have a completely
unique scope of practice that is exclusive of all
others. However, commonly:

one profession may perceive another profession as
encroaching’ into their area of practice. The

profession may be economically or otherwise
threatened and therefore oppose the other

profession’s legislative effort to change scope

of practice.

Specif cally, in the case of dry needling, some
acupuncture societies and associations in the
USA may feel threatened by the growing
numbers of physical therapists using this tech-
nique within their scope of practice.

Ultrasound-guided percutaneous
needle electrolysis in
physiotherapy practice

In recent years, physiotherapists have also incor-
porated additional needling techniques, such
as PNE techniques (EPI®, EPTE®, MEP®)
within their practice. These techniques are
based on the combination of mechanical and
electrical stimulation using a galvanic current
through an acupuncture needle. Percutaneous
needle electrolysis provides a controlled micro-
trauma to the affected soft-tissue structures
under direct visualization via the ultrasound
machine. These techniques stimulate a local
inflammatory response, with increased cellular
activity and repair of the affected area.®” Since
2008, more than 2000 physiotherapists have
received training in this technique in Spain,
together with other therapists based in Europe
and South America.

Injection therapy in physiotherapy
practice

Injection therapy involves regular injections of
benef cial substances which are administered by
injection to intra- and extra-articular tissues and
joint spaces, also including aspiration of joint
spaces.

Injection therapy has been formally accepted
within the scope of physiotherapy practice since
1995 in the UK for registered physiotherapists
who frstly, have received and successfully com-
pleted specifc, appropriate supervised training
and secondly, have been assessed and proved
their competency in the administration of injec-
tions in accordance with a Patient Group Direc-
tion and recommendations issued by the CSP.***
Physiotherapists must prove their competency
to practise by obtaining a qualif cation in injec-
tion therapy from a recognized postgraduate
institution.

The Association of Chartered Physiothera-
pists in Orthopaedic Medicine and Injection
Therapy (ACPOMIT), a professional network
recognized by the CSP, supports postgraduate
education courses for physiotherapists and pro-
motes high standards of practice. T he Orthopae-
dic Medicine Seminars® (Stephanie Saunders;
since 1995), the Society of Musculoskeletal
Medicine (SOMM) and different universities in
the UK (Cardiff, Coventry, Essex, Hertford-
shire, Keele, Nottingham, Plymouth, Queen
Mary, Southampton and ULCAN ) provide cred-
ited courses and diplomas for injection therapy
approved by the CSP (e.g. the Advanced Profes-
sional Practice in Physiotherapy postgraduate
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programme of Plymouth University includes
a module on injection therapy). Entry quali-
f cations include completion of specialist mus-
culoskeletal training or postgraduate clinical
experience in a musculoskeletal setting, prior to
injection training.

The SOMM has been training UK physio-
therapists and doctors in injection therapy skills
since 2000 through an advanced programme,
validated as part of the Master’s degree in Mus-
culoskeletal Medicine at Middlesex University in
London. In 2013, the SOMM trained physio-
therapists from outside the UK in injection
therapy for the frst time in Norway. Other
European countries are now expanding the scope
of physiotherapy, creating a demand for estab-
lished injection training courses.

Injection therapy is an example of activities
that have transferred from one professional
group to another with the change of professional
roles. Initially, it was doctors who trained physi-
otherapists in injection therapy. In the UK, an
audit of injections performed by physiothera-
pists between 1999 and 2008 showed that it was
a safe, cost-effective intervention for pain relief,
especially for musculoskeletal conditions.*"’

Injection therapy, when performed within
the context of physiotherapy practice,*"”' has
several therapeutic purposes: (1) inflammatory
pain from a range of orthopaedic and rheumato-
logical conditions; (2) spasticity and dystonia due
to arange of neurological conditions; (3) chronic
headache with a musculoskeletal or neurological
origin; and (4) bladder disorders in womens3
health physiotherapy.

T here are several different types of therapeu-
tic injections that are used by physiotherapists in
the UK.** These are: corticosteroid injections,
viscosupplementation with hyaluronic acid or
Botulinum toxin A (Botox®), among others.
Furthermore, the use of adjunctive guidance
such as ultrasound or electromyography studies
1s recommended. The ACPOMIT included
musculoskeletal ultrasound and ultrasound-
guided injections.

In 1999, the CSP published its frst clinical
guideline®™ for the use of injection therapy by
physiotherapists. In 2008, the CSP, in collabora-
tion with the Medicines and Healthcare prod-
ucts Regulatory Agency and the Department of
Health, produced a comprehensive review of the
use of medicines in physiotherapy injection
therapy in National Health Service settings.®

Since 1993, in the USA, the Maryland Board
of Physical Therapy Examiners has approved
trigger point injections by physiotherapists and,
during the past 20 years, Maryland has been
the only jurisdiction in the USA allowing

physiotherapists to use trigger point injections,
with no reports of adverse effects during this
time. Ultrasound-guided trigger point injections
for myofascial trigger points have good clinical
results’” ™ based on the available evidence. In
South Africa and Australia,”’ physiotherapists
also perform injections with botulinum toxin for
the management of focal spasticity and dystonia.
In Spain and Portugal, physiotherapists have
been using mesotherapy since 2011. In other
parts of the world, although the model practice
act does not specifcally mention injection
therapy, there is nothing specif cally to exclude
these techniques. Indeed, physiotherapists are
starting to use them as a type of advanced/
extended scope of practice.”

1.2.2 Education and training

Over time, the entry-level credential for physi-
otherapy around the world has evolved to the
current entry-level, master’s degree and doctor-
ate study programmes. T he credential progres-
sion has been a response to advances within the
profession and the increasing responsibilities
undertaken by physiotherapists.

The WCPT Guideline for Qualif cations of
Faculty for Physical Therapist Professional Entry
Level Programmes’ provides a professional foun-
dation whereby the use of needles can be legiti-
mately incorporated into physiotherapy practice.
T he interventions that may be used in curricu-
lum development may include, but are not
limited to, acupuncture and dry needling.’

Needle techniques are safe procedures when
conducted by trained and skilled practitioners
and when appropriate precautions are taken to
identify and manage adverse reactions or side
effects occurring to patients. N eedle techniques,
as advanced skills performed by the physiothera-
pist, require postgraduate education and training
programmes. Currently, in Australia, Canada,
the UK and the USA, needle techniques are not
specif cally included within entry-level educa-
tion, requiring additional education and training
after graduation.” '’ However other possibili-
ties for approaching this subject are available; for
example, several universities in Spain include
initial training in dry needling within their
entry-level education programmes, as part of
physiotherapy training in subjects within their
curriculum.'’"'"* According to the federations of
state boards™ in the USA, ‘it is not realistic to
require a skill or activity to be taught in an entry-
level program before it becomes part of a profes-
sion’s scope of practice. If this were the standard,
there would be few, if any, increases in scope of
practice’.
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The standards for postgraduate educational
programmes are developed in close coordination
with many universities and other postgraduate
education companies in Europe, the USA, Aus-
tralia, Canada and South Africa, among others.
For example, in Spain, many universities (e.g.
Alcala de Henares, Rovira 1 Virgili, Castilla-La
Mancha) offer specialist certif cation pro-
grammes in myofascial trigger point therapy,
which include dry needling, and the University
of San Jorge offers a Clinical Acupuncture
programme for physiotherapists. Since 2012, a
Master’s degree in Invasive Physiotherapy Tech-
niques is taught by CEU San Pablo University in
Spain. T his 1s the premier postgraduate educa-
tion course around the world, with an intensive
and practitioner-oriented programme designed
to acquire knowledge and develop skills and
abilities to perform invasive techniques (acu-
puncture, dry needling, PN E, mesotherapy, per-
cutaneous electrical stimulation, percutaneous
electrical nerve stimulation, musculoskeletal
ultrasound) within the physiotherapist’s scope of
practice. In the UK, Coventry University, Hert-
fordshire University, Nottingham U niversity,
Queen Mary University of London and the Uni-
versity of Essex, among others, and the Ortho-
paedic Medicine Seminars® include injection
therapy for physiotherapists as part of their con-
tinuing education programmes. In the USA,
KinetaCore® and Myopain Seminars® and
GEMt® in Australia are postgraduate continu-
ing education companies with a focus on myofas-
cial pain syndrome, manual trigger point therapy
and dry needling. In Portugal, the Master Physi-
cal Therapy® company offers courses on acu-
puncture, dry needling, PNE and mesotherapy.
In Canada, for example, McMaster University
has been offering the Contemporary Medical
Acupuncture Programme for physiotherapists
and other healthcare professionals since 1998.

Recommendations for education and
training in invasive (needle) techniques

In preparation for this chapter, a thorough
review of the physiotherapy curricula from rel-
evant countries around the world was conducted
to provide comparisons of educational pro-
grammes, scope of practice, accreditation and
practice environments. Specif cally, the situation

in Canada,”” the UK.’ the USA,”” Australia,”
New Zealand” and the European Union'"’ was
analysed, generating the following recommen-
dations in matters of education and training in
invasive techniques:

* Postgraduate education and training pro-

grammes should include a theoretical and

a practical component, as well as an assess-
ment of theoretical knowledge and practi-
cal skills.

Local regulatory agencies should provide
credits for postgraduate training pro-
grammes, and establish a minimum number
of face-to-face training hours (online study
1s not considered appropriate training), as
a prerequisite for practice. In this sense, the
physiotherapy entry-level education pro-
gramme includes biological science, physi-
cal science, behavioural science and clinical
science. Currently, there is no apparent
difference in the curricular content™ "
between academic programmes in Europe,
including the UK, Canada, Australia, New
Zealand and the USA and there is minimal
variance in practice standards.'”'” The
length of the minimal training required
bears in mind the fact that the clinical rea-
soning basis for invasive techniques (such
as dry needling or contemporary acupunc-
ture) does not differ from the knowledge in
anatomy and neurophysiology that physi-
otherapists already possess. Rather, the spe-
cif cneedletechniqueskillsare supplemental
to that knowledge. For example, the AACP
requiresitsmembersto undergo aminimum
of 80 hours of acupuncture training and has
an additional strict code of practice, whereas
advanced members have a minimum of 200
hours of acupuncture training. Further-
more, in 2003, a minimum of 80 hours of
acupuncture training for physiotherapists
was decided by consensus at a meeting of
the IAAPT at the World Congress of Phys-
ical T herapy in Spain. In another example,
the CSP in the UK has set formal expecta-
tions since 2011 as to training standards for
the use of injection therapy in general. In
Spain, the General Council for Physiother-
apy Boards has established a minimal train-
ing duration of 6075 hours in courses on
dry needling.'!” In this sense, a recent
study®® was conducted to investigate the
adverse events associated with dry needling
when performed by physiotherapists. T his
study revealed that the risk of a signif cant
adverse event occurring due to dry nee-
dling carried out by a physiotherapist was
0.04% in 7629 dry needling treatments
with 64 hours’ training.

Training in 1invasive techniques should
be an integrated educational continuum.
This continuum should start at the
entry-level programme and continue
throughout postgraduate education and
professional practice. The evidence
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currently available'® '>7>#803:83.805990 i rela-

tion to the safety and effectiveness of inva-
sive techniques in physiotherapy practice
should be included within entry-level phys-
iotherapy curricula worldwide. Histori-
cally, a similar situation has occurred with

manual therapy techniques, including
thrust and non-thrust mobilizations/
manipulations.**'"’

 Advanced courses must only be open to
physiotherapists who are already using
invasive techniques.

 The course attendees should participate as
both clinicians and patients because it is
vital to have experienced these techniques
before practising them on patients.

* Local regulatory agencies should establish
a register for physiotherapists formed
in invasive techniques, as a prerequisite
for practice. For example, the College of
Physiotherapists of Ontario (Canada) has
a roster (list) for each of the authorized
activities that may be performed by physi-
otherapists (e.g. acupuncture). T his infor-
mation is available on the public register
and online, allowing patients to see which
authorized activities a physiotherapist is
qualif ed to perform (therefore promoting
public conf dence) and also supporting the
College’s assessment of competencies and
practices. In the UK, all physiotherapists
practising acupuncture should be eligible

to join and maintain membership of the
AACP.

KEY POINTS

Needling techniques must follow the practice
guidelines taught on a recognized accredited
training course.

« Ongoing continuing professional develop-
ment must be kept up to date in line
with local regulatory requirements. Main-
tenance of competency should be assessed
annually by peer-assessed competency
review. All trained physiotherapists should
continue their education in invasive tech-
niques via course work, conference attend-
ance and by staying up to date with the
literature. For example, members of the
AACP are required to complete a stated
minimum number of hours (10) of con-
tinuing professional development each
year in order to remain on the register.
The Australian Society of Acupuncture
Physiotherapists''' recommends comple-
tion of 30 hours of continuing professional

development in acupuncture or dry nee-
dling every 3 years to remain competent in
this feld of practice.

« ‘Life-long learning and professional devel-
opment is the hallmark of a competent
physical therapist, participation in con-
tinuing education contributing to the
development and maintenance of quality
practice.”"”

KEY POINTS

Physiotherapists must have the knowledge, skill,
ability and documented competency to perform
needling techniques that are within the physio-
therapy scope of practice.

The Constitutional Court of Spain has high-
lighted the Ilink between the professional
competencies and the training of graduates.
Considering that health professions are by nature
in constant evolution, there is no closed compe-
tency profle, but rather:

the determination of the competency f elds is
dosely linked to the content of the different
training programmes, in the measure that it is
via these programmes that the knowledge,
attitudes, abilities and techniques that form

the essential content of each speciality are
determined and, thereby also their respective

felds of action.

In this regard, statutes STC 187/1991'" and
155/1997"'"* declare that the directive regulating
study plans to obtain off cial titles must corre-
spond with ‘the essential knowledge that must be
learnt in order to obtain an off cial title that is
valid in the entire national territory’.

1.2.3 Physiotherapy practice
and regulation

Many practising physiotherapists around the
world possess skills in the area of invasive tech-
niques. T hese physiotherapists work in diverse
felds, such as musculoskeletal, sports, respira-
tory therapy, neurology, women’s health and
animal physiotherapy.

Physiotherapists employ a wide range of
intervention strategies to reduce patients’ pain
and improve function. Invasive techniques per-
formed by physiotherapists are a manual therapy
intervention that involves the use of needles. In
our opinion, needles are a valuable tool to add
to the physiotherapist’s toolbox, which includes,
for example, the thumbs. According to our
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clinical experience, it is one of the most powerful
techniques at hand, therefore safe and precise
use 1s necessary. For the same reason, these tech-
niques must be considered as advanced scope
and therefore must be performed by clinical spe-
cialists or advanced practitioners.

Within the scope of physiotherapy practice,
invasive techniques are limited to areas of prac-
tice for which the individual has received educa-
tion and training and gained experience, and in
which competency has been demonstrated.

KEY POINTS

Physiotherapists around the world use invasive
(needle) techniques as part of their clinical prac-
tice in combination with other physiotherapy
interventions.

Recommendations for physiotherapy
practice and practice regulation

« The physiotherapist performing needle
techniques should have signif cant profes-
sional experience and competency develop-
ment. We recommend 1 year of practice as
a licensed physiotherapist prior to using
needling techniques.

e Physiotherapists should perform invasive
techniques in a manner that is consistent
with generally accepted standards of
practice'” ' (patient informed consent,
clean needle technique and universal pre-
cautions) (see section 1.3) and guidelines
developed by associations and entities
responsible for the clinical practice of each
country and at an international level. Such
guidelines are intended to encourage high
standards of practice and to reduce varia-
tion in practice. For example, the CSP, the
Australian Society of Acupuncture Physio-
therapists and the Swiss Association of
Dry Needling have developed guidelines
for the application of acupuncture,''’ dry
needling'” and injection therapy**®-''®'"
by physiotherapists.

« A Masters level qualifcation and/or
advanced training in the relevant speciality
area (e.g. musculoskeletal) are desirable.

* Physiotherapists should only apply invasive
techniques if they are completely sure that
they can apply them to the best of their
knowledge and ability.

* Physiotherapists should only apply invasive
techniques in areas of the body for which
they have been trained. T his is important,
as in most countries there are short courses

(2-3 days) taught at basic or introductory
levels (e.g. dry needling). Our opinion 1s
that it 1s necessary to establish a minimum
standard for safe practice.

Physiotherapists must be vaccinated against
hepatitis B (see section 1.6.15 on needle-
stick injury).

Our recommendation 1s that recently
trained physiotherapists in invasive tech-
niques or professionals who have not prac-
tised within the last 12 months must liaise
with their local regulatory agencies in
order to identify a mentor for the frst 6
months of their practice. T he professionals
and the mentor should meet at least once a
month to review practice and discuss clini-
cal cases.

The physiotherapy practice should be
covered by professional liability insurance
cover, subject to the terms of the policy.
The terms of most professional and public
liability insurance covers (subject to the
terms of the national policy of each country)
provide coverage for members working
within the scope of practice of physiother-
apy. For example, dry needling or acu-
puncture falls within the overall scope of
the physiotherapy profession in the UK,
Canada, Australia, New Zealand, South
Africa, Brazil, Switzerland, Sweden, Spain
and Portugal, among others. The CSP in
the UK makes no further distinction as
to what types of injections may be per-
formed, beyond saying that only thera-
peutic purposes are considered to be
within scope. For example, in rule 1 of the
Professional Conduct Code, the CSP'"
establishes:

Chartered Physiotherapists shall only practise to
the extent that they have established and
maintained their ability to work safely and
competently and shall ensure that they have
apprapriate professional liability cover for that
pradice.

* In some countries invasive techniques are

not allowed within physiotherapy practice
(for example, in France). It is the responsi-
bility of the physiotherapists themselves to
check the legal situation of the country in
which they are practising.
Physiotherapists should limit the use of
these modalities to the treatment of gener-
ally accepted physical disorders within the
scope of practice for physiotherapists (mus-
culoskeletal, neuromuscular and cardiores-
piratory systems).
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KEY POINTS

Physiotherapists are required to adhere to the
regulatory requirements for the education and
use of these interventions in the local/national
jurisdiction in which they practise.

In the absence of specif ¢ statutory or regu-
latory prohibitions, it is within the scope of
practice for physiotherapists to perform gener-
ally accepted professional activities for which
they have been prepared by entry-level educa-
tion, appropriate continuing education, training/
experience, and for which they have demon-
strated competency to perform safely and effec-
tively. Physiotherapists must be prepared to
accept responsibility and accountability.

1.3 SAFETY MEASURES

Needle techniques are usually a safe proce-
dure,'” ! with few contraindications and com-
plications (see sections 1.5 and 1.6) in the hands
of physiotherapists who have completed profes-
sional training. However, they do carry a poten-
tial risk for the patient, the professional and third
persons (related to waste handling) (see section
1.7). Many of the potential risks in relation to
needle techniques are not associated with con-
ventional physiotherapy treatments, such as the
risk of infection or pneumothorax. For this
reason, it is necessary to establish safety stand-
ards in relation to these techniques.

KEY POINTS

Safety is the most important aspect of the care
provided. Invasive techniques are a safe tech-
nique for patients in the hands of physiothera-
pists who have completed professional training.

The correct and safe application of the punc-
ture technique depends on the following condi-
tions (similar to the practice of subcutaneous or
intramuscular injections)''"'***:

* a clean work environment

 hand hygiene on the part of the

professional

« correct preparation of the needle applica-

tion sites

 sterile needles and equipment and appro-

priate storage

 aseptic technique

 careful manipulation and disposal of used

needles.

1.3.1 Clean and safe work space
Treatment room

The treatment room must meet the following
standards:

« It must have suff cient space to allow for
safe practice.

e It must be free from dirt and dust, have
suff cient light and ventilation and have a
special work area, for example, a table or
tray, upon which the sterile equipment
must be placed.

« It must be constructed with materials that
are washable and can be easily cleaned and
disinfected, as required.

« The room must have a facility located
close by where needles can be disposed of
safely.

Protective clothing

* Protective clothing must be worn, whether
this be a lab coat or scrubs.

« Professionals should wear protective work
clothes while at the workplace, and remove
them before leaving.

 These work clothes must be cleaned sepa-
rately from other domestic clothing, with
hot water at 70°C for at least 25 minutes.
Diluted bleach can be used for increased
sanitizing.

* Protective clothing contaminated with
blood should be treated with hypochlorite
solution (bleach) before laundering.

Material

« The disposable plinth covers must be
changed with each new patient, even
though they may appear clean. Another
option 1s to cover the treatment bed with
single-use paper towels.

Climatization system

 The climatization system must guarantee
the patients comfort and achieve a quality
of air that is free from contaminating par-
ticles and microorganisms as a result of
appropriate fltration. Health work loca-
tions must have highly effcient flter
systems (not inferior to 85%) that flter all
recirculated and fresh air. It is recom-
mended that the flters are changed at least
every 2 years.

« A temperature of 21-24°C and a relative
humidity of 30% in winter and 50% in
summer 1S recommended.
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1.3.2 Hand hygiene

Hand hygiene is considered the most important
intervention to prevent transmission of infec-
tious agents (bacteria, viruses, fungi, protozoa,
prions) and professionals should receive educa-
tion regarding the same. Several factors could
contribute to the transmission of pathogens
by healthcare workers (HCWs). The most
obvious factor is failure of HCW s to clean their
hands,'** ! and another is the improper use of
gloves.131,132

The World Health Organization (W HO) Guide-
lines on Hand Hygiene in Health Care"" provide a
thorough review of evidence on hand hygiene in
healthcare and specifc recommendations to
improve practice and reduce the transmission of
pathogenic microorganisms to patients and
H CW s. Healthcare practitioners must adhere to
the national safety guidelines and local legal
requirements.

The most 1mportant recommendations
regarding needle techniques are as follows:

Prior

* Nails must be short (with nail tips less than
0.5 cm long or approximately ! inch) and
clean.

Do not wear coloured nail polish or artif -
cial nails.

* Do not wear rings, bracelets or watches.

» Shirt sleeves must be short or rolled up.

Specifications for hand hygiene* "’

« Wash hands with soap and water when
visibly dirty or visibly soiled with blood and
after using the toilet.
 Preferably an antimicrobial soap must be

used, as regular soap eliminates visible
dirt but is not effective in preventing
antimicrobial activity.

- Different forms of soap are acceptable
(liquid, bar, leaf or powdered forms).
W hen bar soap is used, small bars of soap
in racks that facilitate drainage should be
used to allow the bars to dry.

* Hot water should not be used. Repeated
exposure to hot water may increase the
risk of dermatitis, resulting in more fre-
quent colonization by pathogenic micro-
organisms in the skin on the hands.

« If hands are not visibly soiled, use an
alcohol-based handrub as the preferred
means of routine hand antisepsis: before
and after touching the patient, immediately
prior to performing any needle technique,
regardless of whether gloves are used, and
after removing gloves. If alcohol-based

handrub is not obtainable, wash hands with

soap and water.

* Alcohol-based handrubs should contain
60-95% alcohol alone, or 50-95% when
combined with small amounts of a qua-
ternary ammonium compound, and hex-
achloropheneorchlorhexidine gluconate.
T his reduces bacterial counts on the skin
immediately postscrub more effectively
than other agents.

 Soap and alcohol-based handrubs should
not be used concomitantly.

« Hands should be dried using individual
paper towels, rather than the roll type or
hanging paper towels. Multiple-use cloth
towels are not appropriate. Reusing or
sharing towels should be avoided because
of the risk of cross-infection.

e Carefully dry the hands. Wet hands are a
critical factor contributing to acquiring and
spreading microorganisms associated with
contact via touch after hand cleansing.

 Use hand lotions or creams to minimize
the occurrence of irritant contact dermati-
tis associated with hand antisepsis or
handwashing.

« The workplace should have suff cient hand
hygiene facilities.

134-138

Hand hygiene technique

Handwashing with soap (f gure 1.1)

1. Wet hands with water and apply enough

soap to cover all hand surfaces.

2. Rub hands for at least 15 seconds, covering
all surfaces of the hands, fngers and
fngernails (the subungual region, in par-
ticular, harbours a greater number of
microorganisms than other areas of the
hands. T his area is often neglected during
routine hand cleansing).

. Rinse hands with water.

4. Dry hands thoroughly with a single-use
towel.

5. Use towel to turn off the faucet and then
dispose of it in a bin.

W

Handrubbing (f gure 1.2)
1. Apply a palm full of alcohol-based handrub
in a cupped hand, covering all surfaces.
2. Rub hands — palms, f ngers and f ngernails
— for at least 15 seconds.
3. Leave to dry.

KEY POINTS

Hand hygiene still remains the basic and most
effective measure to prevent pathogen transmis-
sion and infection.
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HAND HYGIENE TECHNIQUE WITH SOAP AND WATER
@ Duration of the entire procedure: 40-60 seconds.

_ Apply enough soap to cover
Wet hands with water. all hand surfaces. Rub hands palm to palm.

/

Backs of fingers to opposing palms
with fingers interlocked.

Right palm over left dorsum with

interlaced fingers and vice versa. Palm to palm with fingers interlaced.

Rotational rubbing, backwards and
forwards with clasped fingers of right Rinse hands with water.

hand in left palm and vice versa;
| @ W

Use towel to turn off faucet. Your hands are now safe.

Rotational rubbing of left thumb
clasped in right palm and vice versa.

Dry hands thoroughly with
a single use towel.

FIGURE 1.1 = Handwashing with soap. (Reproduced, with the permission of the publisher, from the WHO Guidelines
on Hand Hygiene in Health Care. Geneva, World Health Organization, 2009 (Fig. I1.2, page 156 http://whqlibdoc.who.int/
publications/2009/9789241597906 eng.pdf, accessed 20 April 2013).)
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HAND HYGIENE TECHNIQUE WITH ALCOHOL-BASED FORMULATION.
@ Duration of the entire procedure: 20-30 seconds.

1a

Apply a palmful of the product in a cupped hand, covering all surfaces. Rub hands palm to palm.

Right palm over left dorsum with
interlaced fingers and vice versa.

Backs of fingers to opposing palms

Palm to palm with fingers interlaced. with fingers interlocked.

i

Rotational rubbing, backwards and
forwards with clasped fingers of right Once dry, your hands are safe.
hand in left palm and vice versa;

Rotational rubbing of left thumb
clasped in right palm and vice versa.

FIGURE 1.2 = Handrubbing. (Reproduced, with the permission of the publisher, from the WHO Guidelines on Hand
Hygiene in Health Care. Geneva, World Health Organization, 2009 (Fig. 1.1, page 155 http://whqlibdoc.who.int/
publications/2009/9789241597906 eng.pdf, accessed 20 April 2013).) (Colour version of figure is available online).
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1.3.3 Gloves

Medical gloves used by professionals during
invasive techniques are recommended for two
main reasons:

1. To reduce the risk of contaminating pro-
fessionals’ hands with blood. In thisregard,
the US National Institute for Occupa-
tional Safety and Health Administration
mandates that gloves be worn during all
patient-care activities involving exposure
to blood and body fluids."”” The risk of
transmission is related to the degree of
blood exposure or frequency of needle
exposure, and not to patient contact per se.
If it is reasonably expected that the profes-
sional may have hand contact with blood
when the needles are inserted or removed
(e.g. dry needling, PNE, PNT, injection
techniques), wear gloves.

2. To reduce the risk of germ dissemination
to the environment and of transmission
from the professionals to the patient and
vice versa, as well as from one patient to
another. In no way does glove use modify
hand hygiene indications or substitute for
hand hygiene, washing with soap and water
or handrubbing with an alcohol-based
handrub. In this sense, the risk of pathogen
transmission via unused non-sterile gloves
has been demonstrated in a recent study'*’;
the unused gloves were contaminated prior

to use due to contact with an unclean
HCW % hands.

KEY POINTS

Examination gloves are recommended in clinical

situations where there is a possibility of touching
blood.

KEY POINTS

Gloves represent a risk for pathogen transmis-
sion and infection if used inappropriately.

Amongst professionals (especially acupunc-
ture practitioners) there is a debate regarding ‘to
glove or not to glove’ for several reasons:

e Standard puncture needles (acupunture
needles or similar; a solid, fliform needle)
are very fne and need fngertip control.
Wearing gloves when handling needles
could prove to be hazardous because the
needles cannot be properly controlled with
a gloved hand.

e The use of gloves during the insertion of
needles increases the risk of a needlestick
injury due to clumsiness caused by the
gloves.

 Gloves may hamper the ability to place
needles safely into a container, as many
needle handles stick to latex.

« Gloves provide protection from blood and
body fluids but do not protect against a
needle penetrating the latex or vinyl barrier.

« The risk of infection and transmission is
considered to be minimal.

KEY POINTS

The use of gloves does not prevent accidental
injuries by direct puncture.

The AACP recommends that disposable
gloves need only be worn if one of the following
applies:

e The patient is bleeding profusely.

* Vomit/urine is present.

« The patient has a known contagious
disease.

* The therapist has lesions on the hand which
cannot be covered with a waterproof
dressing.

 The therapist 1s handling blood-soiled
items, body fluids, excretions or secretions.

In any case, three factors must be considered:

1. Hypodermic and acupuncture needles are
completely different with regard to their
uses and handling techniques. In many
cases, infection control off cers have devel-
oped standardized nursing and medical
procedures and rules (such as with intra-
muscular or intravenous injections). It 1s
therefore important to understand the dif-
ferences between these. For instance, the
risk of bleeding is greater with hypodermic
needles, as these always have a greater
diameter together with a bevelled tip that
causes a greater skin lesion. For thisreason,
gloves must be used during any injection
therapy technique.

2. The risk of exposure to blood will depend
on the type of local stimulation; in other
words, the needle insertion and manipula-
tion technique. For instance, if deep dry
needling is performed, the risk of bleeding
1s greater in comparison to superf cial dry
needling.

3. In techniques with less risk of bleeding,
such as acupuncture techniques, the great-
est risk exists when removing needles;
therefore gloves should be used at least
during this part of the treatment.
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Indications for the use of gloves

Gloves should be single-use. It is not advis-
able to reuse gloves.

Non-sterile gloves are recommended.

Use natural rubber latex or synthetic non-
latex materials such as vinyl, nitrile and
neoprene. Latex-free gloves should be used
for HCW s and with patients with a known
latex sensitivity or allergy. Vinyl gloves are
an alternative because they have less stick-
ing power.

The use of gloves does not replace
handwashing.

Gloves must be disposed of after use and
discarded in the container for sanitary
waste.

Hands must be washed after removing the
gloves.

If a glove breaks, remove it and, after
washing and drying the hands again, put on
a new pair.

Shear forces associated with wearing or
removing gloves and allergy to latex pro-
teins may also contribute to dermatitis of
the hands.

Use a glove box that has a flap covering the
opening in order to reduce contamination
via unused non-sterile gloves.

Procedure

How to put on and take off non-sterile gloves
(fgure 1.3). Our recommendation is that the
use of gloves be consistent with universal precau-
tions recommended by disease control experts in
order to provide the best protection for both the
professional and the patient.

1.3.4 Preparation of the application
sites for needling

The application sites must be clean and
without cuts, wounds or infections.

If skin is swabbed, use an individually pack-
aged swab of isopropyl alcohol or ethanol
or an antiseptic spray, from the centre
towards the surrounding area, scrubbing
using a rotating movement and leaving the
alcohol to dry.

Clean visibly dirty skin with clean water
and dry the skin carefully with individual
paper towels or clean cotton cloths.
Ensure skin is free of oils, creams and
lotions.

1.3.5 Puncture technique
Aseptic technique

« The use of disposable gloves is recom-

mended to facilitate the manipulation of
needles without contamination.

The needles must be manipulated in a
manner that avoids the professional’s
fngers touching the shaft. With longer
needles, the shaft must be maintained
steady on the insertion point using cotton
or manipulation techniques with a guide
(see chapter 2, fgures 2.13 and 2.14).

T he use of containers with multiple needles
1s not recommended, as this increases the
risk of touching the necedle shafts (see
chapter 2, f gures 2.5d and 2.5¢).

Apply pressure on to the insertion point
using cotton wool or sterile gauze when
withdrawing the needle from the skin, thus
protecting the patients open skin surface
from contact with possible pathogens, and
protecting the professional from exposure
to the used needle shaft and the patient’s
bodily fluids. All the compresses or cotton
wool balls that are contaminated by blood
or bodily fluids must be removed in a
special container for infected waste.

If a needle comes into contact with bone or
perforates the joint capsule, withdraw it
and replace it with another to avoid possi-
ble infection. When applying PNE, give a
minimal dosage due to the antibacterial and
germicidal properties of the technique
itself.

Use bleach to disinfect immediately any
blood stains affecting the clinical material
or other material in the treatment room,
such as the plinth. The beginning of an
infection can be due to an accidental stick
or contact with the patients blood via the
professional’s skin erosions. The skin has
small invisible wounds and microlesions
which make the epithelial layer lose its
continuity.

Use a high-level disinfectant to immedi-
ately clean any surface that has been con-
taminated with blood or body fluids.
Practitioners are reminded that viruses
such as hepatitis B can survive on surfaces
at room temperature for 1 week or more.

KEY POINTS

The needle shaft must be kept in sterile
conditions.
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. HOW TO DON GLOVES
1 2 B 3

S
\ EXAMINATION GLOVES /

Touch only a restricted surface of the
glove corresponding to the wrist (at
Take out glove from its original box. the top edge of the cuff). Don the first glove.

jee———————————————————]
_ EXAMINATION GLOVES | . . .
S To avoid touching the skin of the

foream with the gloved hand, turn
Take the second glove with the bare the external surface of the glove to Once gloved, hands should not touch
hand and touch only restricted be donned on the folded fingers of anything else that is not defined by
surface of glove corresponding to the the gloved hand, thus permitting to indications and conditions for glove
Wrist. glove the second hand. use.

Il. HOW TO REMOVE GLOVES

Hold the removed glove in the

Pinch one glove at the wrist level to gloved hand and slide the fingers of
remove it, wothut touching the skin the ungloved hand inside betwen
of the forearm, and peel away from the glove and the wrist. Remove the
the hand, thus allowing the glove to second glove by rolling it down the
turn inside out. hand and fold into the first glove. Discard the removed gloves.

Then perform hand hygiene by rubbing with an
alcohol-based handrub or by washing with soap and water.

412013

FIGURE 1.3 = How to put on and take off non-sterile gloves. (Adapted, with the permission of the publisher, from the
WHO Guidelines on Hand Hygiene in Health Care. Geneva, World Health Organization, 2009 (Fig. 1.23.2, page 141 http://
whqlibdoc.who.int/publications/2009/9789241597906 eng.pdf, accessed 20 April 2013).) (Colour version of figure is

available onlne).
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Asepsis of the probe or
ultrasound transducer

* Inultrasound-guided processes (see chapter
7, section 7.4.2), the contact surface of the
transducer with the patient’s skin must be
covered with a protective sleeve (probe
covers) to avoid the contamination of the
same with bleeding.

1.3.6 Sterilization and storage
of needles

« In all cases, the use of disposable needles
and guide tubes 1s recommended (see
chapter 2). However, the use of these kinds
of needles does not mean that the adoption
of aseptic techniques in other aspects of
clinical practice can be overlooked.

* Check the expiry dates of sterile needles
before use and make sure the packages are
intact.

« The package should be opened just before
use to prevent contamination.

« All disposable needles must be discarded
immediately after use and disposed of in a
special container (see section 1.7).

e Perform a single puncture with a needle,
rather than several punctures in different
points.

* In acupuncture, it is common to place the
needles in metallic trays, or trays made of
cardboard and plastic. T hese must be steri-
lized at the end of the day or disposed of,
as they can become contaminated if used
during treatment.

e In acupuncture, plum blossom needles, or
seven-star needles can be used repeatedly
on the same patient, but must be sterilized
before use on another patient, or disposable
plum blossom heads must be used.

 If any blister pack (see chapter 2) remains
open, the needle must be disposed of.

KEY POINTS

Check each package for tears or damage.

1.3.7 Transducer cleaning
and disinfection

* Cleaning and disinfection of probes should
be performed before use and between
patient exams.

« Cleaning is the removal of all visible soil
or contaminants from the ultrasound
transducer. After every exam, ensure the

acoustic coupling gel i1s completely wiped
off the probe. Transducers should not be
left soaking in gel. Use a lint-free soft and
clean dry cloth or wipe to dry the probe
thoroughly.

 After cleaning the transducer, wipe or spray
the transducer with alow- and intermediate-
level disinfectant. Disinfectant products
may damage or discolour the transducer.
Disinfectant products should be as close to
neutral pH as possible. Transducers must
not be soaked in isopropyl alcohol (rubbing
alcohol). This will cause damage to the
transducer. An acceptable cleaning process
would be to wipe only the distal tip of the
transducer (housing) with a cloth damp-
ened with 1sopropyl alcohol solution (only
70% alcohol or less). The use of any type
of brush is not recommended as bristles
may damage lens materials.

« Do not use any alcohol or alcohol-based
products on the cable. Use a soft cloth
lightly dampened in a mild soap or a deter-
gent solution to clean the cable and the
connector.

1.3.8 Training in resuscitation
measures

It is important for the professional to have the
knowledge and skills necessary to perform an
emergency cardiopulmonary resuscitation and
be able to employ instrumental measures such as
the Guedel airway tube or the Ambu bag. The
professional should also be able to administer an
adrenaline injection (e.g. EpiPen®) in the case
of an anaphylactic reaction, as the result of a
complication.

1.4 APPLICATION CRITERIA

1.4.1 Training

Needle techniques are within the profession’
authorized scope of practice but are not consid-
ered entry-level. T hey require additional educa-
tion and appropriate training. See section 1.2.2.

1.4.2 Professional and public
liability insurance

In order to practise invasive techniques, physi-
otherapists need to be able to demonstrate
adequate training and competency in the
technique (e.g. dry needling, acupuncture) and
that they have appropriate professional liability
cover for that practice in a local/national
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jurisdiction where needling techniques are con-
sidered within the scope of physiotherapy prac-
tice. See section 1.2.3.

1.4.3 Informed consent

It is necessary to inform patients of the proce-
dure and request their informed consent (see
section 1.8) before applying the technique. The
authors’ recommendation is that this should be
In writing.

1.4.4 The workplace

The application of invasive physiotherapy tech-
niques should be performed in a place designed
for this purpose, and which allows the treatment
to be personalized in ideal conditions of visual
and auditory intimacy.

1.4.5 Patient positioning

e The patient must be in a comfortable posi-
tion and lying down (side lying, prone or
supine). The sitting or standing positions
are forbidden in order to guarantee the
patient’s safety in the event of an unex-
pected movement or fainting.

 The use of pillows and roll cushions is
advised in order to ensure a relaxed patient
position.

« Whenever possible, the patients position
should allow the professional to see the
patient’s face for feedback. In any case, ver-
bal communication with the patient should
be sought in order to assess the patient’s
response to the invasive procedure.

KEY POINTS

T he application of invasive physiotherapy tech-
niques is contraindicated in sitting and standing.

1.4.6 Information regarding
the procedure

Prior to the application of the technique it is
necessary to inform the patient that single-use,
sterile, disposable needles will be used, as well as
to explain the procedure of needle insertion, the
application of needle stimulation (for example,
via manual stimulation or electrical stimulation),
and forewarn of the possibility of transient
symptoms appearing during and/or after treat-
ment. Patients should be advised to stay still and
avoid abruptly changing their position during
the invasive procedure, as this could cause the

professional to lose control over the needle. T his
1s especially important in any procedures taking
place in the trunk structures (for example, the
inferior trapezius) in order to reduce the risk of
pneumothorax or rupture of the needle. Along
these lines, it is important to assess the patient’s
mental condition.

KEY POINTS

During the procedure, warn patients against per-
forming sudden movements that may cause
needlestick injuries.

1.4.7 Application

« The application of the invasive technique
must be performed following the safety
rules established for this purpose (i.e. clean
needle technique; see section 1.3).

« Allow enough time to carry out procedures
safely.

 Have a clear treatment plan.

 Have appropriate knowledge of the rele-
vant anatomical structures, such as the
areas of vasculonervous conflict, the organs
(liver, kidneys, lung) and pleura in order to
be aware of any associated precautions
required when needling and ensure that the
techniques of invasive physiotherapy are
provided with safety (see chapter 2).

* Insert the needle using the proper angle
and depth and adjust the needle in response
to the patient’s reaction.

 The treatment intensity must adapt to the
patient’s tolerance (especially if this is the
patient’s frst experience) and also consider
the clinical picture and the individual char-
acteristics of each person (e.g. age, body
shape, associated illnesses such as diabe-
tes'*). The parameters that can be used as
criteria for controlling the application are:
the total number of needle insertions per
structure, the number of structures (e.g.
muscle, tendon) treated in a single session,
the intensity of the techniques, the stimula-
tion and the amount of local twitch
responses, the application time. In any case,
after the frst session it is necessary to assess
the patient’s response to invasive treatment
in order to plan the following sessions. It is
also helpful to gather feedback from
patients regarding any previous invasive
physiotherapy treatments they may have
received (see chapter 2, table 2.7).

 The physiotherapist must maintain active
communication with the patient during
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treatment. Patients must be monitored
during the treatment session and must not
be left alone in the treatment area.

« Have adequate support or know how to
respond in the event of an adverse reaction.

KEY POINTS

The patients response to invasive treatment
must be analyzed after the frst session in order
to plan the following sessions.

1.4.8 Postapplication

« After the application of techniques that
involve needle manipulation, perform hae-
mostasis on the area for 30—60 seconds.

 If a small amount of bleeding appears after
this application, apply pressure and clean
the area with alcohol.

« Patients should be allowed suff cient time to
rest and recover safely after treatment, espe-
cially if they feel drowsy and are driving.

« Massage or heat should not be applied to a
site immediately after a puncture technique
due to the potential for an increased risk of
infection at the site.

* The patient must receive the necessary tips
and instructions in order to guarantee a
continuity in the care process (for example,
perform stretches or eccentric exercises)
and in order to minimize the risks (such as
letting 24 hours pass after the treatment
before bathing in a pool or in public baths,
due to the risk of infection).

e In the case of needling techniques per-
formed on the trunk muscles, patients must
be warned of pneumothorax symptoms,
especially if they are going to be exposed to
exercise and/or important changes in pres-
sure, such as flying or scuba diving.

« Explain the use of indwelling needles
(including tacks) and the procedures for
their retention, removal and disposal.

1.5 INDICATIONS AND
CONTRAINDICATIONS

1.5.1 Indications

The general indications of invasive physiother-
apy techniques include the treatment of pain and
other symptoms associated with dysfunction of
the musculoskeletal, neurological and cardiovas-
cular systems. Specif cally, these are described in
the chapters on dry needling, acupuncture, mes-
otherapy, intratissue percutaneous electrolysis

(EPI® technique), PNT, high-volume image-
guided injections and injection techniques (see
chapters 8—19).

In any case, the physiotherapist must perform
an assessment and physiotherapy diagnosis in
order to determine the suitability of the invasive
physiotherapy techniques for each individual
patient.

KEY POINTS

Before applying any invasive physiotherapy
technique it is essential that the physiotherapist
performs an assessment and physiotherapy
diagnosis.

1.5.2 Contraindications

Absolute contraindications

Invasive physiotherapy techniques must not
be performed under the following circum-
stances''"'*":

« extreme fear of needles (belonephobia).

e patients with coagulation alterations (deep
punctures must be avoided).

 history of adverse reaction to needles (or
intramuscular or intravenous injections).

* 1n a lower limb with lymphoedema, as this
increases the likelihood of infection.

e patients who are hesitant to receive the
treatment based on their own fears or
beliefs.

 in cases when informed consent cannot be
obtained due to diff culties regarding com-
munication and comprehension or related
to the age of the subject (underage).

* in situations of medical emergency. In these
cases, frst aid must be applied and trans-
port must be arranged to a medical facility
with emergency care.

When treatment is contraindicated, it is impor-
tant for the physiotherapist to respect this cir-
cumstance and not become persuaded by an
enthusiastic patient who demands one of the
invasive techniques.

Relative contraindications

Once the absolute contraindications have been
assessed, consider the relative contraindications.
T he professional must evaluate suitability accord-
ing to the risk—benef't relation.
« disorders of the immune system: these
patients are more susceptible to infection:
* patients with 1mmunodepression or
immunosuppression illnesses (e.g. cancer,

hepatitis, human immunodef ciency
virus [HIV)).
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* patients who have received immunosup-
pressive treatment or cancer therapy.

- weakened patients, or those with a
chronic illness.

« acute immune system disorders (for
example, acute states of rheumatoid
arthrosis).

coagulation disorders: the application of
needles should be avoided in patients with
haemorrhagic disorders or coagulation dis-
orders, or in people who are receiving anti-
coagulation therapy or who take medicine
that has an anticoagulant effect.

vascular pathology, as these patients can be

more susceptible to bleeding or infection.

diabetes: the repair process of the tissues
may be compromised and there may be
worse peripheral circulation.

pregnancy: especially during the frst 3

months of pregnancy, and after this period,

whenever the area to be treated may affect
the fetus.

 traditional acupuncture texts note a
variety of points (L14, SP6, GB21, BL32,
BL60 and BL67) that are forbidden
during early or midterm pregnancy, as
they are believed to ‘dispel the fetus’.
However, there is no known published
report linking acupuncture treatment
with abortion or miscarriage.'* T here is
evidence to indicate that acupuncture is
effective in treating pregnancy-related
back and pelvic pain, and should be con-
sidered as an arguably safer alternative to
analgesic medication.'*'*

patients who have diff culty communicat-
ing their sensations properly.
epilepsy, especially unstable epilepsy.
allergy to metals (especially nickel): needles
of other materials can be used or with a
Teflon® coating.
allergy to latex gloves: gloves made with
another material can be used.
areas with erosions or wounds.
children: informed consent is necessary of
the parents or guardian. It 1s recommended
not to apply invasive physiotherapy tech-
niques in children under 13 years of age.
caution in the puncture of joints due to the
risk of infection.
prosthetic implants.
implants and electrical devices.
malignant tumours or in their proximity.
However, acupuncture can be used as a
complementary measure combined with
other treatments for the relief of pain and
other symptoms in order to reduce the side
effects of chemotherapy and radiotherapy
and therefore to improve quality of life.

1.6 COMPLICATIONS:
ACCIDENTS AND ADVERSE
REACTIONS

The potential risk of invasive techniques
demands that the professional be knowledgeable
regarding the complications and associated
adverse effects, as well as preventive strategies
and measures to take when these occur.

There are no references to date that have
analysed the complications and adverse effects
for most techniques that are encompassed under
the term ‘invasive physiotherapy’, except for
acupuncture,'” " dry needling” and inf ltra-
tions.””"">* Although acupuncture differs from
dry needling and percutaneous needle electroly-
sis in terms of the underlying foundations, objec-
tives and clinical applications, all these techniques
use a solid puncture needle and, therefore, the
acupuncture studies on safety may help to estab-
lish a similar context. T he adverse effects studied
in the case of infltrations are similar to those
obtained with mesotherapy: both techniques use
a hollow needle and are based on the injection
of a drug (homeopathic or allopathic). The
adverse effects may be termed side effects, when
judged to be secondary to a main or therapeutic
effect.

T he Cochrane systematic review on acupunc-
ture treatment for migraine'” indicates that
fewer adverse effects and fewer dropouts were
found in patients treated with acupuncture
compared to groups receiving pharmacological
treatment.

It is important to classify and quantify the
adverse effects associated with puncture tech-
niques. Their severity can be classif ed as mild
(minor), signif cant or serious (major), according
to the following criteria:

* mild (minor): reversible, short-lived and do

not seriously inconvenience the patient

» signif cant: requiring medical attention

or interfering with the patients normal
activity

e serious (major): requiring hospital admis-

sion (or prolongation of current hospital

stay) and resulting in persistent or signif -

cant disability/incapacity or death.
Several large-scale observational studies have
provided convincing evidence that acupuncture
is a safe intervention.'*'**!*71%-1% Reports of
serious adverse effects (major) such as pneumot-
horax or breakage of the needle are extremely
rare (0.1-1%).""® However, 8-11% of patients
report mild (minor) adverse effects such as pain
throughout the puncture and postpuncture,
bleeding and bruising, followed by vegetative
symptoms.'?" %



26 PART I INVASIVE TECHNIQUES IN PHYSIOTHERAPY AND MUSCULOSKELETAL MEDICINE

KEY POINTS

T he most common adverse effects include post-
needling soreness and minor haematomas.

Other complications or adverse effects, such
as drowsiness, weakness, worsening of the pain,
headache, nerve irritation, cellulite, needle
allergy, anxiety, panic, euphoria, hyperaesthesia,
diff culty talking, asthma attack, abortion, angina
pectoris or damage to metal implants, are less

common.'* Y

KEY POINTS

The dangers are limited and the probability of
these events occurring is rare. In most cases,
provided safety measures are followed, they are
mostly avoidable.

The most common adverse effects, complica-
tions and accidents are described in the follow-
ing sections, together with those that are the
most serious (table 1.1).

1.6.1 Pain

During needle insertion

The presence of pain during needle insertion is
usually due to incorrect technique or poor han-
dling skills on the part of the professional, or the
use of inappropriate needles.””” Pain can also be
experienced by highly sensitive patients. In most
patients, a skilful and rapid needle insertion into
the skin is painfree.

It 1s i1mportant to distinguish between
the ‘acupuncture sensation’ characterized by
burning, tingling and heaviness, indicating the
arrival of De-Qi to the point (see chapters 2 and
15) and reactions of actual pain.

Postinsertion

T he pain that appears when the needle is deeply
inserted within the tissues can be due to contact
with nerve fbres that are pain receptors (see
chapter 2). In this case the needle must be with-
drawn until 1t lies immediately below the skin
before being carefully reinserted again in another
direction. T his may also be due to the patient
moving and causing the needle to move. After
insertion, ‘silence’ must be sought. In other
words, the feeling of pain must disappear, so that
if patients are not directly observing the needle
they would not realize that 1t was inserted into
the skin. If the sensation persists, or if the pain
is of a throbbing nature, or generates other
symptoms, the needle must be withdrawn.

After needle withdrawal

T his is often due to inexperienced manipulation
or excessive stimulation. In techniques such as
dry needling or PNE over myofascial trigger
points, postneedling soreness is common during
the frst 24-48 hours, occasionally lasting up to
4 days.

Prevention strategies

e The correct insertion technique (see
chapter 2) and the optimal degree of applied
force must be perfected until the ultimate
painfree technique is achieved.

« Use a guide tube to minimize pain during
insertion (see chapter 2).

» Use silicone-coated needles or needles with
a polished shaft and a cone-shaped tip in
order to improve needle manipulation and
reduce pain (see chapter 2).

« Apply pressure on the area after the needle
approach. T his can reduce the local sensi-
tivity that appears after treatment.

« The patient’s response must be closely
monitored at both a verbal and non-verbal
level.

Measures to be taken

« Apply cold locally and compress the area to
minimize pain.

1.6.2 Bleeding

The bleeding provoked by invasive techniques
consists of a minor blood effusion that occurs
after the needle is withdrawn. T his is one of the
more frequent adverse reactions and is of minor
importance. It usually involves a minimal amount
of bleeding that is rapidly controlled.

Prevention strategies

e Carry out haemostasis.

« Take care in patients with an abnormal ten-
dency for bleeding (e.g. treatment with
anticoagulants, thrombocytopenia).

* Avoid varicose veins.

Measures to be taken

« Using cotton wool or a sterile gauze, apply
pressure to the point where the minor
bleeding appears in order to promote
haemostasis.

* Apply cold locally and compress the area in
order to minimize the bruising.
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Summary of the most common complications and the most common

(minor) and most serious (less frequent) adverse effects

Adverse effects Symptoms/signs Prevention Measures to be taken
Bleeding Minor Haemostasis Using sterile cotton wool,
Precaution in patients with apply pressure to the point
an abnormal tendency for Local ice application to
bleeding (e.g. treatment minimize bruising
with anticoagulants,
thrombocytopenia)
Avoid varicose veins
Bruising Minor
Pain during Minor Observe the patient’s Avoid the sensation of acute
insertion response: verbal and pain and burning by
non-verbal immediately withdrawing
communication the needle in these cases
Pain postinsertion Minor Haemostasis in the Apply local cold and

Needle breakage

Pneumothorax

Lasting from 1 hour
to 2 days, but
occasionally for
up to 4 days

Significant

Serious

Shortness of breath

Chest pain

Dry cough

Decreased sounds
under auscultation

These symptoms
may not appear
until several hours
posttreatment,
therefore patients
must be warned,
especially if they
are going to be
exposed to
exercise and/or
important changes
in pressure, such
as flying or diving

puncture region
Combined stretch with the
application of cold

Always use single-use
needles (never use the
same needle repeatedly)

The quality of the needles
is important. All needle
packaging should be
CE-marked

Leave approximately 1 cm
of the needle shaft
poking outside the skin

Apply puncture techniques
on one side of the chest
only

Have a perfect knowledge
of the reference points of
the pleura and the
supraclavicular fossa

The insertion of the needle
through the wall of the
thorax and into the lungs
i1s extremely painful,
much more so than the
normal pain associated
with puncturing the
thoracic wall

When this type of pain is
generated during a
puncture in the area of
the thoracic wall, use a
stethoscope to assess a
possible decrease in the
sound of the lung

compression to the area to
minimize the pain

Advise the patient to stay
calm and not move, to
avoid the needle
penetrating even deeper
into the tissues

Use a pen to mark around
the insertion point to aid
identification of the areca

If the broken fragment is
visible, remove it with
tweezers; if the broken
fragment is not visible, the
tissue should be softly
pressed close to the
insertion until it comes out
and then it must be
withdrawn using tweezers

If the needle cannot be
withdrawn at the time,
medical assistance is
necessary as the needle
will need to be surgically
removed

If a possible pneumothorax
is suspected, the patient
must be immediately sent
to the closest medical
emergency room

Instruct the patients to
explain to the emergency
personnel that they have
been treated with invasive
puncture techniques in the
area of the thorax wall and
that, therefore, an X-ray of
the thorax may be
necessary to rule out a
possible pneumothorax

27
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1.6.3 Bruising

O ccasionally, after the puncture, and due to the
perforation of small vessels, a minimal amount
of bleeding will occur which causes immediate
bruising in the area.

Prevention strategies

e Carry out haemostasis.

» Take care in patients with an abnormal ten-
dency for bleeding.

« Avoid varicose veins.

Measures to be taken

* Apply immediate pressure to the area using
cotton wool or a sterile gauze to facilitate
haemostasis.

* Apply cold and compression over the area
to minimize bruising.

« Advise patients of possible bruising
(although this information will appear in
the informed consent form that they will
have previously signed).

1.6.4 Vegetative reactions

Mild vegetative reactions, such as paleness,
sweating, goose bumps, coolness of the skin and
visceral effects, are frequent, especially when a
greater stimulus is used, such as a greater appli-
cation time, a larger number of needles or associ-
ated with an electric current. This indicates a
segmental response that activates the repair
processes. T his 1s what some authors describe as
the organism’s response to a threat.'”® These
symptoms are usually short-lived (disappearing
within 5—-10 minutes).

At certain times, increased vegetative reac-
tions are described along with a brief and revers-
ible loss of consciousness (vasovagal episode)
associated with a loss of elasticity in the muscles,
signs of stiffness in the joints and a loss of range
of motion (as if the joint were blocked). T here
is also a decrease in the activity of the organs and
an alteration of peristalsis, resulting in spasm.

Prevention strategies

« Ask patients beforehand whether they have
suffered from episodes of dizziness and
fainting in similar situations (when giving
blood or on removal of a tooth).

» Ask whether the person has a fear or phobia
of needles.

« Some patients demonstrate a vegetative
response due to visualization of the proce-
dure on the ultrasound screen.

* Special attention is necessary when the
needle application points can cause hypo-
tension, such as LV3 (see chapter 15).

e Often, these reactions are due to nervous-
ness, hunger, fatigue, weakness, an inappro-
priate position or excessive manipulation.

Measures to be taken

« Withdraw the needles immediately and
place the patient in a horizontal position
with the head lowered and the legs raised.

* Avoid the patient sitting up on the plinth.

* Ventilate the space (room, treatment cabin)
where the patient is being treated.

e Offer a sweet, warm drink.

« The patient usually responds quickly to
these measures, but if the symptoms persist,
urgent medical assistance is required.

« If the person faints, use the fngernail to
press energetically on DU26 or DU25 (tip
of the nose) or any Jing ‘starter’ point (see
chapter 15).

 The increased vegetative reactions require
assessment on behalf of the emergency
services to rule out any complications.

1.6.5 Bent needle

Occasionally, sudden movements made by the
patient (avoidance movements) or involuntary
movements (associated with intense local spasm
responses) or poor technique can cause the
needle to bend (f gure 1.4).

FIGURE 1.4 = Bent needles.
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Prevention strategies

e Carefully examine each needle before using
it. If a needle is bent, has a corroded shaft
or a defective tip, dispose of it (see chapter
2). It 1s essential to check that the puncture
material to be used has a CE stamp or
equivalent (see chapter 2).

* Insert the needle with the patient relaxed
and placed in an optimal position.

 Use the optimal puncture technique and
avold bending the needle during the inva-
sive treatment.

Measures to be taken

* Change the needle for anew one and repeat
the technique.

1.6.6 Stuck needle

After needle insertion and manipulation (fre-
quently when twisting the needle), it may be
diff cult or impossible to sink it further or even
withdraw it. This may be because the tissue
fbres become interwoven with the needle shaft
(see chapter 2), causing it to get stuck, or due to
a muscle spasm around the needle or the patient
moving.

Prevention strategies

* Avoid excessive needle twists to prevent the
skin and the soft tissue getting stuck around
the needle.

Measures to be taken

« Allow time for the patient to relax, then
gently manoeuvre the needle out.

 If the needle is stuck due to excessive rota-
tion in one direction, twist it in the oppo-
site direction and try to withdraw it.

« Ifthe needle is stuck due to a muscle spasm,
leave it in place for a short time, gently
massage around the needle to relax the
muscle and gently reattempt removal.
Alternatively, surround the stuck needle
with four small needles, wait a few seconds
then reattempt removal or apply a brief
stimulus with an electric current.

« Another option would be to ask for a gentle
isometric contraction of the antagonist, as
this would help relax the target tissue
(reciprocal inhibition).

« If the stuck needle is due to the patient
having changed position, return the patient

to the original position and then withdraw
the needle.
 If unsuccessful, seek medical help.

1.6.7 Broken needle

Broken needles can be due to poor-quality man-
ufacture or a defect (such as erosion or cracks
between the shaft and the handle) or due to inap-
propriate needle manipulation (such as the use
of excessive force), a strong muscle spasm, a
sudden and uncontrolled movement by the
patient, the incorrect withdrawal of a stuck or
bent needle or the prolonged use of galvanic
current. The intersection point between the
shaft and the handle (see chapter 2) is the most
common point for breakage.

Prevention strategies

« Always use single-use needles (never use
the same needle repeatedly).

 The expiry date on the box and on indi-
vidual needle packaging should be checked
by the physiotherapist before use. Needles
should not be used if they have passed the
expiry date.

« The quality of the needles is important. All
needle packaging should be CE-marked.

« Leave approximately 1 cm of the needle
shaft poking outside the skin.

Measures to be taken

* Advise the patient to stay calm and not
move, to avoid the needle penetrating even
deeper into the tissues.

« Use a pen to mark around the insertion
point to aid identif cation of the area.

« If a part of the broken needle sticks out
from the skin, the fragment should be
removed with tweezers.

 If the broken fragment is at the level of the
skin, the tissue should be softly pressed
close to the insertion until the fragment
comes out and then it must be withdrawn
using tweezers.

« If it is completely below the skin, the
patient 1s asked to return to the previous
position, which is frequently when the end
of the needle body appears.

 If the needle cannot be withdrawn at that
time, seek medical assistance as the needle
will need to be surgically removed. Bipla-
nar fluoroscopy can locate and mark the
foreign body (needle), allowing for a more
straightforward surgical exploration.
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* Depending on the area and the possible risk
of infection or injury, the decision not to
remove the needle may be taken. In scien-
tif ¢ literature, reports have been published
of needles or needle fragments being
retained in all types of circumstances (e.g.
breast biopsy, after giving birth, after insulin
injection) in patients who are asymptomatic
and without any changes being reported for
over 11 or even 25 years."”’

1.6.8 Losing a needle

It is easier to forget the needles in static puncture
techniques, which is when the needle is left in
the puncture arca during a period of time or
when several body parts are punctured, such as
in acupuncture.

Prevention strategies

« All needles must be counted. A forgotten
needle will cause pain in the tissue or may
lead to serious complications, such as pneu-
mothorax. In order to reduce the loss of
needles it is useful to make a record and
check the number of needles inserted and
removed (f gure 1.5). Another option is to
use an electronic timer to count the number
of needles and also to record the duration
of treatment.

 In acupuncture treatment, pay special
attention to the needles in the hairline
because these are easier to forget.

« It 1s recommended that those qualifed
HCWs who insert the needles are the
HCWs who remove them. Needle tasks
should not be assigned to or carried out by
an assistant (e.g. physiotherapy assistant).

Measures to be taken

« This depends on the possible damage
inflicted.

1.6.9 Burns

In the case of moxibustion or the applica-
tion of electricity associated to the puncture,
such as in percutaneous needle electrolysis or
EA, it 1s possible to cause a burn to the patient.

158,159

Prevention strategies

» Apply the technique correctly.

 Pay special attention to patients with a
reduced level of consciousness, sensory dis-
orders, psychotic disorders and dermatitis,
or in areas of altered circulation.

Measures to be taken

« Inform the patient.
e« Refer to the medical team for treatment.

1.6.10 ILocal infection

Negligence in the use of strict aseptic technique
can cause a local infection.'®%'*

Prevention strategies

« Always use a sterile needling technique.

 The skin in the region to be treated must
be inspected to see if it presents any signs
of infection, in which case the procedure is
contraindicated. Avoid needling over thin,
fragile or infected skin.

« Patients with an affected immune system,
vascular illness or diabetes are at greater
risk.

« Avoid puncture of acute inflammatory
lesions or skin lesions, cysts, tumours, gan-
glion cysts and puncturing in the proximity
of prosthetic implants.

« Disinfect the work surfaces before receiv-
ing a new patient in order to avoid infection
via cross-contamination. For this reason it
is important that the clinical furniture have
flat surfaces with no junctions. The plinth
must be cleaned with a cloth using a 1%
bleach solution or with disinfectant wipes
of 1% chlorhexidine digluconate and 70°
ethanol.

Measures to be taken

« Refer the patient to the medical service
for care.

1.6.11 Pneumothorax

Pneumothorax is one of the most serious but,
also, less frequent adverse effects associated with
puncture techniques (only nine cases have been
described in the scientif ¢ literature over the last
20 years).'*”'"" The most common symptoms are
coughing, chest pain and dyspnoea. Commonly,
the onset of symptoms due to pneumothorax
induced via needle techniques does not occur
until several hours after the treatment session.
For this reason, patients must be warned of these
symptoms, especially if they are going to be
exposed to exercise and/or important changes in
pressure, such as flying or scuba diving.

Prevention strategies

* In the posterior aspect of the thorax, the
needle must be inserted superf cially
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PATIENT'S NAME
DATE ACUPUNCITURE TREATMENT NEEDIES

IN OuT
Sign

IN OuT
Sign

IN OuT
Sign

IN OuT
Sign

IN OuT
Sign

IN OuT
Sign

IN OuT
Sign

IN OuT
Sign

IN OuT
Sign

IN OuT
Sign

Therapist’s name

Therapist’s signature

FIGURE 1.5 = Record for counting needles. (Adapted from: Randal G, Collins R. Clinical Guidelines for the use of Acu-
puncture within the Physiotherapy Service. Peninsula Community Health. 2012. Available at: http://www.rcht.nhs.uk/
DocumentsLibrary/PeninsulaCommunityHealth/Operations AndServices/OTAndPhysio/Acupuncture InPhysio.pdf).

towards the midline, with an approximate « Aperfect knowledge of the reference points
length of 25 mm. Do not use deep needling of the lung and pleura is necessary (see
techniques at the base of the neck. chapter 3).

« Apply puncture techniques on one side of  The insertion of the needle through the

the body only. wall of the thorax and into the lungs is
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extremely painful, much more so than the
normal pain associated with puncturing the
thoracic wall.

« When this type of pain is generated during
a puncture in the area of the thoracic wall,
use a stethoscope to assess a possible
decrease in the sound of the lung.

« Special precautions are advised for long-
term smokers, for those suffering from sco-
liosis and those with a thin frame.

Measures to be taken

« If a possible pneumothorax is suspected,
the patient must be immediately sent to the
closest medical emergency room.

* Instruct patients to explain to the emer-
gency personnel that they have been
treated with needling techniques in the
area of the thorax wall and that, therefore,
an X-ray of the thorax may be necessary
to rule out a possible pneumothorax

(f gure 1.6).

1.6.12 Fainting and convulsions

On rare occasions, a patient may suffer from
mild seizures after application of the invasive
technique. The reason for this is unclear,
although it may be due to a sudden vagal stimu-
lation to the heart.

Collapsed lung

Prevention strategies

» Ask all patients who are going to receive a
needling treatment whether they have a
history of seizures. In the event of a positive
response, keep a close watch on these
patients during treatment.

« If patients have a history of unexplained
seizures, needle techniques are not advised.

* On the frst visit use gentle stimulation.

Measures to be taken

« If a patient feels faint or nauseous or is
experiencing sudden sweating, remove all
needles immediately. Lay the patient flat,
maintaining a clear airway, and attempt to
rouse the patient. If the situation does not
stabilize rapidly or the seizures continue,
the patient must be taken to the closest
medical emergency room.

1.6.13 Injuries to organs

When applied correctly, invasive techniques
should not damage any organ. H owever, if organ
damage does occur, it can be serious. Accidents
can happen during treatment due to the charac-
teristics of the needles used, the precise applica-
tion sites of the needles, the insertion depth of
the needles, the manipulation techniques and the
stimulation applied.

c10 416

FIGURE 1.6 = Pneumothorax. (A) In a pneumothorax, air from a ruptured lung enters the pleural cavity with no
means of escape. As air pressure builds up, the affected lung is compressed (collapsed lung) and all of the
mediastinal structures are displaced to the opposite side of the chest, and the hemidiaphragm is depressed.
(B) Chest X-ray shows a left-sided pneumothorax (right side of the figure) which is under tension, manifest as
displacement of the heart and mediastinal tissues to the right and depression of the left hemidiaphragm. The
left hemithorax is black due to air in the pleural cavity. (Colour version of figure is available online).
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Prevention strategies

« The safest way to perform a deep puncture
technique 1s to do so under echoguidance
(see chapters 2, 4 and 7).

 Pay special attention to the application
points that are close to vital organs or sensi-
tive areas.

 Punctures on the thorax, the back and the
abdomen should be performed with care.
Special attention should be paid regarding
the direction (if possible, in an oblique or
horizontal direction) and the depth of the
needle insertion.

« Perfect knowledge of the anatomical areas
of interest is essential (see chapter 3).

 Avoid the area of the lungs and the
pleura. An accidental puncture may cause
traumatic pneumothorax (see section 1.6.11
and f gure 1.6).

« Avoid the area of the liver and spleen. A
puncture affecting these organs can cause
haemorrhage and abnormal sensitivity to
touch or pressure, as well as stiffness of the
abdominal muscles.

« Avoid the kidney area. A puncture of the
kidney can cause pain in the lumbar region
and haematuria. If the damage is mild, the
haemorrhage will stop spontaneously, but if
the haemorrhage is serious, a state of shock
will occur with a drop in blood pressure.

* Avoid deep invasive techniques over supe-
rior cervical vertebrae and surrounding
areas, as these can reach the medulla oblon-
gata, causing headaches, nausea, vomiting,
a sudden decrease in the rhythm of breath-
ing and disorientation, followed by sei-
zures, paralysis or coma.

 Deep puncture techniques in the vertebral
spine must be performed with caution.
Above the frst lumbar vertebra the spinal
cord can be reached, producing immediate
symptoms in the extremities or in the trunk
below the puncture point.

« Certain areas, such as the external genitals,
the nipples, the umbilicus and the eyeball,
should not be touched with the needle.

Measures to be taken

* Accidental damage to an important organ
requires urgent medical or surgical assist-
ance.

1.6.14 Nerve damage

Nerve damage caused by direct puncture usually
causes immediate symptoms, including acute

and intense pain in the puncture area that irradi-
ates towards the distal extremity. It may also be
due to the compression produced by haematoma.
In the ensuing days a sensation of tingling or
‘electric shock’ is frequent, which irradiates
towards the distal extremity from the site of the
puncture, when the tissue 1s subjected to com-
pression, stretching, voluntary contraction or
daily activities that involve the area. T he symp-
toms continue for days, weeks, months and even,
on rare occasions, permanently.

Prevention strategies

* Apply the deep puncture techniques guided
by ultrasound.

« Have a perfect knowledge of the anatomi-
cal areas of interest.

Measures to be taken

« Refer to the medical team for assessment.
A specif ¢ treatment does not exist. Usually,
pharmacological treatment i1s commenced
with vitamin complexes (B, B¢, B;») such as
neurobion®.

1.6.15 Needlestick mjury

A sharps injury is an incident that causes a needle
to penetrate the skin. T his is sometimes called a
percutaneous injury. T his is usually due to mal-
practice, neglect or an unexpected sudden move-
ment made by the patient.

Sharps injuries are a well-known risk in the
health and social care sector. Sharps contami-
nated with an infected patient’s blood can trans-
mit more than 20 diseases, including hepatitis B
and C and HIV.

The European Framework Directive on Pre-
vention from Sharps Injuries in the hospital
and healthcare sector (Directive 2010/32/EU)'"*
signed by the European Public Services Union
and the European Hospital and Healthcare
Employers’ Association on 17 July 2009 guaran-
tees minimum safety and health requirements
throughout Europe while Member States are
allowed to maintain or establish more stringent
measures:

M ember States shall bring into force the laws,
regulations and administrative provisions
necessary to comply with this Directive or shall
ensure that the sodal partners have introduced
the necessary measures by agreement by 11 May
2013 at the latest. M oreover, M ember States
shall determine what penalties are applicable
when national provisions enacted pursuant to
this Directive are infringed.
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Employers and workers’ representatives must
work together to eliminate and prevent risks,
protect workers’ health and safety, and create a
safe working environment following the
hierarchy of general principles of prevention via
information and consultation. Thorough risk
assessment should be carried out when injury,
blood or other potentially infectious material is
possible or present and should focus on how to
eliminate these risks. Risk management measures
are: specifying and implementing safe procedures
(induding safe disposal), eliminating unnecessary
sharps use, providing safety-engineered medical
devices, prohibition of recapping, cherent overall
prevention policy, training and information,
personal protedive devices and dffering
vacanation. Workers should report any accident
to the responsible person, any accdent should be
investigated and the viatim treated.

Prevention strategies

« Follow practical steps prior to any proce-
dure involving needles, as well as during
and after the procedure (box 1.1).

« A large number of infectious diseases can
be avoided with vaccinations that provide
active immunity. Of these, the hepatitis B
vaccine is the most important for all per-
sonnel who come into contact with blood
or other objects contaminated with blood.

* Do not go past the 80% capacity of needle
boxes or sharps containers (see section 1.7),
which is marked on the containers as a
safety line (‘Warning: do not fll above the
line’). T his helps avoid needlesticks caused
by used needles.

* Do not use other containers besides those
approved for needle disposal.

Do not store used sharps in an open con-
tainer where they can be reused or cause
needlestick injuries when dumped.

 If a guide tube is used during needle inser-

Preventing needlestick

BOX 1.1
injuries

Following proper work practice procedures will
minimize the risk of needlestick injury. Here are
practical steps you should take:

PRIOR TO PROCEDURE USING NEEDLES (L)

"I Ensure all equipment is available and within
arm’s reach

"1 Ensure lighting is adequate

] Place a sharps disposal container nearby and
know where it is located

I Instruct patients to avoid sudden movements

(1 Do not expose sharps/needles until moment of
use and keep pointed away from user

D URING PROCEDURE ()

] Maintain visual contact with needles during use

1 Alert patient (and other staff) when placing or
retrieving needles

1 Remain aware of positioning of other staff to
avoid accidental contact

] Do not pass needles by hand; place and retrieve
from predetermined centralized location/tray

POSTPROCEDURE ([))

1 Ensure all needles are accounted for and visible

] Transport reusable sharps in a secured closed
container

1 Visually inspect the disposal container to ensure
needle will ft

1 Keep fngers away from the tip of the device
when disposing, and avoid placing hands close
to the opening of the container

"1 Check trays, linens and waste materials prior to

handling for needles accidentally misplaced or
left behind

Adapted from The American Nurses Association.””

manipulated either by hand or by any tech-
nique that involves directing the point of
the needle towards any part of the body,
unless the specifc procedure requires

tion, manipulate it correctly (f gure 1.7). If recapping to be performed.

a guide tube 1s used, the needle must be
resheathed with the handle frst.

« Do not recap needles. Recapping com-
monly leads to needlesticks. The needle
containers are designed for storing needles
without a plastic protector. If recapping
1S necessary, use a one-handed technique
(fgure 1.8). Establish a policy/procedure
for safe recapping when necessary for the
procedure being performed. Re-educate
staff about disposal hazards and provide
instruction on safe practices. Used needles
and other sharps should not be recapped,
bent, removed from disposable syringes or

KEY POINTS

All professionals practising needle techniques
must have been immunized against (or have
immunity to) hepatitis B before practising. A
review of hepatitis immunization is required in
line with trust policy and the guidelines for safe
practice.

Measures to be taken

 If you suffer an injury from a sharp which
may be contaminated: encourage the wound
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FIGURE 1.7 m Procedure for safe resheathing. (Colour version of figure is available online).
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FIGURE 1.8 m Procedure for safe recapping. One-handed technique. (Colour version of figure is available online).

to bleed gently, ideally holding it under
running water; wash the wound using
running water and plenty of soap; don’t
scrub the wound whilst you are washing it;
don’t suck the wound, but dry it and cover
with a waterproof plaster or dressing.

« Seek urgent medical advice (for example,
from your Occupational Health Service) as

effective prophylaxis (medicines to help
f ght infection) is available.

* Report the injury to your employer.
« Establish the need to administer postexpo-

sure prophylaxis for HIV and hepatitis B
virus (HBV).'” Postexposure prophylaxis
for HCV is not indicated, as the adminis-
tration of immunoglobulin and antiviral
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agents is not recommended for postexpo-
sure prophylaxis to blood that tests positive
for HCV.

 In the case of exposure to HBV:
 In non-vaccinated personnel:

vaccination.
* In vaccinated personnel (three doses):
Appropriate antibody response (=10
mlIU/mL): vaccination not required.
Non-appropriate antibody response
(<10 mIU/mL): vaccination.

 The conventional anti-H B vaccine (Enger-
1XB®) must be administered intramuscu-
larly in the deltoid muscle as soon aspossible
within the frst 24 hours. This must be
administered together with anti-HB immu-
noglobulin but in different areas (deltoids:
vaccine; gluteus: immunoglobulin).

 For exposure to HBV and HCV,'” the pro-
fessional does not need to take precautions
to prevent secondary transmission during
follow-up; however the affected clinician
must avoid donating blood, semen, plasma,
organs or tissues. T he affected person does
not need to modify sexual practices or avoid
pregnancy. If a woman is breastfeeding, it
1s not necessary to stop.

 For exposure to HIV, antiretroviral phar-
macological treatment must be adminis-
tered as soon as possible, within the frst 24
hours postexposure (ideally before the frst
4 hours) and must be taken for 4 weeks if
good tolerance is shown. Treatment should
begin 4872 hours after exposure.

 After exposure to HIV, the following meas-
ures must be practised,'”” especially in the
frst 6-12 weeks after exposure, when most
people infected by HIV are expected to
convert: sexual abstinence or use of
condoms to prevent sexual transmission
and avoidance of pregnancy, avoidance of
the donation of blood, semen, organs,
tissues and plasma. If a woman is breast-
feeding, she should consider stopping due
to the risk of transmission.

« Follow up the affected person on behalf
of the service of preventive medicine or
the corresponding specialist in infectious
diseases.

 Investigate the circumstances of the acci-
dent and take measures to prevent recur-
rence. This may include a change in
work practices, equipment and/or training

of staff.

begin

1.6.16 Allergic reactions

Allergic reactions are rare but may be related to
the material of which the needles are made.

During the frst treatment session, it 1s particu-
larly important to observe the reaction around
the needle insertion point.

Prevention strategies

e Check for known metal allergy, especially
to stainless steel or nickel needles.

e Check for known silicone allergy if using
silicone-coated needles, e.g. Seirin® (see
chapter 2).

Measures to be taken

« If the skin becomes red, itchy and raised,
remove the needles and review at a later
date.

 If unsuccessful, seek medical help.

1.6.17 Anaphylactic shock

Anaphylactic shock is def ned as a systemic type
I hypersensitivity that occurs in individuals with
specif ¢ immunological characteristics, resulting
in mucocutaneous manifestations (hives, angio-
oedema, itchiness, redness, conjunctivitis),
cardiovascular manifestations (hypotension,
vasodilation with secondary hypovolaemia,
increase in capillary permeability which leads to
the loss of intravascular volume, tachycardia,
bradycardia, thoracic pain, syncope), respiratory
manifestations (dyspnoea, laryngospasm, stridor,
wheezing, rhinorrhoea, cough) and gastrointes-
tinal manifestations (nausea, vomiting, dys-
phagia, diarrhoea, abdominal cramps) that may
be life-threatening.

Of the fve groups of allergens responsible for
almost all cases of anaphylactic shock (anaesthet-
ics and curares, Hymenoptera venom, antalgics,
iodized products used for contrast and antibiot-
ics), the most important for its use in inf Itrations
and mesotherapy is lidocaine.

Prevention strategies

* The clinical history must include questions
directed at identifying previous anaphylac-
tic episodes.

 In mesotherapy, homotoxicological drugs
are recommended, as these are completely
safe and do not cause potential anaphylactic
shock responses.

Measures to be taken

« Patients who suffer from an anaphylactic
reaction should be recognized and treated
using the airway, breathing, circulation,
disability, exposure (ABCDE) approach.'”



1 INVASIVE TECHNIQUES IN PHYSIOTHERAPY: GENERAL CONCEPTS 37

« This represents a medical emergency.
Treatment must be administered immedi-
ately.'’”'”® Adrenaline is the medicine of
frst choice. Its properties correct the
anomalies of the shock.

« Severe shock requires the use of adrenaline
hydrochloride intravenously at a dose of
0.25-1 mg diluted in 10 mL of physiologi-
cal solution applied very gradually.

Use of other medicines related to
injection therapy practice

Adrenaline. T here is provision within the Pre-
scription Only Medicines (Human Use) Order
1997 (SI 1997/1830) — section 7'" which allows
any person to administer certain injectable medi-
cines for the purpose of saving life in an emer-
gency. T here is therefore no need for a Patient
Group Direction for the administration of
adrenaline where a physiotherapist is employed
by a Health Service Organization that has a
formal written anaphylaxis policy in place, and
the organization provides adrenaline for use by
its staff in the event of an emergency.

1.6.18 Accidental cut

Accidental cuts can occur due to poor technique
when opening a vial during the performance of
inf Itration or mesotherapy techniques.

Prevention strategies

« Do not open glass ampoules with bare
hands. Protect fngers from cuts with a
piece of gauze when opening ampoules.

Measures to be taken

« Disinfect the wound caused by the cut.
« Cover any cuts and put on non-sterile
gloves before treatment.

1.6.19 Unexpected adverse reaction
report form

Most published studies on adverse effects caused
by invasive techniques are on the subject of acu-
puncture. For this reason, it is necessary to
provide the professional with a tool (appendix 1)
that can be used to document the complica-
tions, accidents and adverse effects as a conse-
quence of treatment with invasive physiotherapy
techniques.

In the international community, the Dry
Needling Association in Switzerland or Semi-
narios Travell & Simons® (Spain) have a

web-based registry for reporting adverse effects
in dry needling, and MVClinic® (Spain) for
PN E. Anonymous incident reports allow for the
reporting of complications and serious adverse
events.

1.7 MEDICAL WASTE
MANAGEMENT

1.7.1 Concept

An infectious substance is a material known or
reasonably expected to contain a pathogen. A
pathogen is a microorganism (including bacteria,
viruses, rickettsiae, parasites and fungi) or other
agent, such as a proteinaceous infectious particle
(prion), that can cause disease in humans or
animals.

A dangerous waste product is any substance
or object that is listed as a dangerous substance,
as well as the containers in which they have been
kept. It 1s the name given to products held to be
dangerous by the local government according to
what has been established in European bylaws or
international agreements.

Regulated medical waste or clinical waste or
(bio)medical waste means a waste or reusable
material derived from the medical treatment of
an animal or human, which includes diagnosis
and immunization, or from biomedical research,
which includes the production and testing of
biological products.

According to current laws, used needles and
sharp objects are considered regulated medical
waste or clinical waste or (bio)medical waste and
are potentially dangerous.

Sharps represent any object contaminated
with a pathogen or that may become contami-
nated with a pathogen through handling or
during transportation and that is also capable of
cutting or penetrating the skin or the packaging
material. Sharps includes needles, syringes (with
or without the attached needles), scalpels, broken
glass, culture slides, culture dishes, broken capil-
lary tubes, broken rigid plastic and exposed ends
of dental wire.

These products must abide by a series of
safety measures during the processes of manipu-
lation, collection, transport, treatment and
elimination, as these represent risks for the
professional, for public health and for the envi-
ronment. The purpose of this process is to
ensure the waste is disposed of appropriately, and
this process 1s known as waste management.

Prior to managing waste, the authorization
for producing biomedical waste is requested on
behalf of the producer (e.g. centre, clinic, hospi-
tal) to the public administration.
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1.7.2 Production authorizations

T he performance of activities that produce bio-
medical waste products requires specif ¢ authori-
zation on behalf of health authorities.

The producers of dangerous waste products

are subject to the following standards:

 Waste products must be properly separated
and dangerous waste products must not be
mixed. Specif cally, the mixing of products
that may result in increased danger or han-
dling diff culties must be avoided.

« The containers of dangerous waste prod-
ucts must be properly packaged and labelled
according to the approved standards.

« Aregister of the dangerous waste products
produced and imported must be main-
tained, as well as their fnal destination.

« Waste products must be delivered to a
licensed medical waste company in order to
manage the waste; the company must be
supplied with the information necessary for
the appropriate treatment and disposal of
these waste products.

« Those who create waste are obliged to
hand it over (if they cannot handle it them-
selves) to a waste management site for its
assessment or disposal, and to sign a volun-
tary agreement or memorandum of under-
standing that lists these procedures. The
organization 1s considered the medical
waste generator and is responsible for the
medical waste until it is destroyed, meaning
that it must be stored in appropriate condi-
tions of hygiene and safety.

KEY POINTS

The abandonment, dumping or uncontrolled
elimination of waste is prohibited, together with
any mixing or dilution of the waste that impacts
its handling.

The frst point to consider regarding correct
waste management is to reduce the amount of
waste generated, i.e. waste minimization. Strict
control of all that is acquired (and avoidance of
the deterioration or expiry of the products or
materials) should be practised, as, in the long
term, this too will convert to waste.

1.7.3 Waste management

Waste management can be classifed into two
distinct processes:
1. Internal handling: this includes operations
involving procedures such as manipula-
tion, classif cation, packaging, labelling,

collection, transport and storage within
the workplace.

2. External handling: this involves collection,
transport, treatment and disposal of the
waste once it has been removed from the
centre that generated the waste.

Handling

Below is a series of general instructions for the
management of waste in order to guarantee
safety and hygiene:

« Containers must always be kept closed and
should only be opened for short periods,
strictly for introducing the needles. Con-
tainers must have a safe access to the dis-
posal opening.

» Containers should not be flled more than
approximately 80% (three-quarters full)
of capacity (the containers usually have a
mark indicating the limit; f gure 1.9). The
containers should be checked routinely
by staff and disposed of when they are
three-quarters full. Once they are 80% full
they must be closed and transported to
the temporary storage space until they are
collected.

« Containers that are in use must never be
left in transit areas or places that can cause
people to stumble, and must always be kept
far away from any sources of heat.

* The sharps container must be accessible to
professionals who use, maintain or dispose
of sharps devices. There must be suff cient
numbers of conveniently placed containers.
A sharps container must be located in each
procedure room.

* Proper selection (volume, number) and ade-
quate use of sharps disposal containers are
important to prevent needlestick injuries.

* Solid waste should never be compacted.

* General waste 1s defned as materials that
have not been contaminated or visibly
soiled with blood or other potentially infec-
tious materials. General waste includes
products such as paper towels used for
drying hands and wrappers. General waste
should be placed in a normal consumer bin
bag, and the bag may be discarded in a
regular waste receptacle.

* Medical waste is defned as materials that
have been contaminated with blood or
other potentially infectious materials. All
used disposable sharp instruments, such as
needles, syringes or broken glass, should be
placed immediately in a sharps disposal
container, despite the fact that sharps
are now engineered with sharp injury
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DANGER
oz DESTROY BY INCINERATION

Nominal Capacity 1 Litre ()R OTHER PROCESS SUITABLY AUTHORISED FOR THE EWC CODES LISTED BELOW

CONTAMINATED
SHARPS ONLY

1 Litre
Order Code: DD477WYL

Hospital
* | Area/Dept/Ward

FIGURE1.9 = Sharps container for the disposal of biosanitary waste. (Colour version of figure is available online).

protection features (safe syringes and
needles) (see chapter 2). Medical waste,
such as gloves, swabs, guide tubes, dressing,
cotton wool or gauze used to clean the area,
whether or not stained with blood, must be
placed in a suitable clinical waste bag.
Waste products must not be mixed together.

« The sharps container should be readily
accessible and located as close as possible
to the patient care or work area.

» Body fluids in small amounts, such as blood
in a withdrawn syringe, may be discarded
in a sharps container.

KEY POINTS

Used needles and sharp objects must be disposed
of in a sharps container and the remaining
medical waste in a clinical waste bag.

Medical waste disposal or
sharps container

« Sharps containers must be made of rigid
polypropylene (thermoplastic material).
These are durable yellow containers that
are impervious, leak-proof, puncture- and
shock-resistant and resistant to solvents
(f gure 1.9) under all normal environmental
conditions.

 When selecting the type of container, con-
sider the volume of waste generated and the
space available for temporary storage in the
physiotherapy service within the clinic,
centre or hospital. All containers must
present the approved CE marking or
licence.

Labelling

* Dangerous waste containers must be clearly
labelled, with legible and indelible writing,
at least in the off cial state language.

« The outer packaging must bear the
company name of the manufacturer or
distributor, a container ID number (or
unique model number), a display of the
international biohazard symbol with either
a fluorescent orange or fluorescent red
background, as shown in f gure 1.9, and the
words ‘Regulated Medical Waste-Sharps,
UN 3291 or Regulated Medical Waste,
UN 3291’ noted on the package.

* Also, the sharps container must include a
tag that contains a complete identif cation
of the sender and the destination, including
an emergency phone number in case the
package 1s damaged during transport.

Collection

The frequency of waste collection depends on
the volume generated and 1s established based on
local laws and regulations.

In centres that only generate sharps waste in
quantities of less than 3 kg per month, the col-
lection can be quarterly.

Transport of special biomedical waste

Transport will be performed in accordance with
local jurisdictional policies and procedures. T he
handover of waste from the producer to the
transporter must be accompanied by follow-up
and control documents.
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KEY POINTS

T he producer cannot transport biomedical waste
(containers with needles) without necessary
authorization.

Whatever method is used, all fnal disposal
methods should be made complying with the
state and local regulations.

Destruction

Medical waste disposal or the sharps container
should be incinerated via a licensed medical
waste company or needle collection service, or
disposed of according to local regulations.

1.8 INFORMED CONSENT

1.8.1 Concept

The W CPT within its Declaration of Principles
(1995)'*" establishes informed consent as a stand-
ard of good practice, in the same way as the
CSP'" and the European region of the WCPT
do in the document on European Core Standards
of Physiotherapy Practice,'" dating from 2005 and
2008, respectively.

T his constitutes the recognition of the moral
right that each person has to participate freely
and validly, manifesting their approval of the
attention received. This is a basic right of
patients, together with the right to information
and the recognition and conf dentiality of health
information regarding the patient.

1.8.2 Conditions

The key points to consider when seeking
informed consent are as follows'®"'*:

e Informed consent must be voluntarily
signed, without any pressure or influence
exercised by the professional, family
member or friend.

* [t must be obtained prior to commencing
treatment.

e The information regarding the technique
must be provided in an appropriate format
and language.

« Consider patients’ age, emotional state and
cognitive abilities. For example, in people
aged under 18, consent must be provided
by the father, mother or guardian, or in
people with cognitive def ciencies such as
Down’ syndrome.

* The treatment options, including the ben-
ef ts, risks and collateral effects, must be

explained to the patient. For example, in
the application of PNE techniques, the
patient must be informed of the effective-
ness of the technique as well as the minimal
risk of suffering an alkaline burn.

» Patients must be granted the opportunity
to ask any questions they may have. The
patient must be given enough time to read
and understand the information and must
be granted several opportunities to ask
questions.

« Patients must be informed of their right to
refuse the physiotherapy care at any time,
without affecting their future care.

 If the patient refuses treatment, this must
be registered in the patient’s notes, together
with the reasons for this, if known.

* In hospitals or university clinics, patients
must be reminded that they may be
treated by a student of physiotherapy or
physiotherapy assistant, and they must be
granted the possibility of refusing this
option and being treated by a fully qualif ed
physiotherapist.

« Patients must be informed that their treat-
ment may be observed by a student, and
they must be given the opportunity to
refuse this option.

 The patients consent for the treatment
plan must be noted within the person’
clinical records.

« When possible, patients must be provided
with information leaflets regarding the
technique, in order to help inform the
consent process.

« All information provided to the patient
must be fled in the person’ clinical history.
For example, a copy of the signed consent
form and the leaflet describing the tech-
nique should be fled if these are used.

KEY POINTS

Patients must be informed of the benef'ts and
expected results of the treatment, as well as all
the potential and signif cant risks before com-
mencing the invasive procedure, taking into con-
sideration the person’ age, emotional state and
cognitive abilities.

The authors recommend that informed consent
for invasive physiotherapy techniques should be
obtained in writing.

1.8.3 Informed consent form

T he informed consent form and checklist (f gure
1.10) are used in the consent process to help
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INFORMED CONSENT CHECKUST FORM FOR ACUPUNCTURE

PATIENT S NAME

DIAGNOSIS

PREVIOUS TREATMENT

INFORMED CONSENT CHECKIIST

EXPLANATION

Treatment procedure of needle nsertion
Stimulation of needle (manual, electrical)

Transient symptoms (fatigue, faint, temporary aggravation)

Warned not to drive immediately after treatment if fatigued

CAUTIONS/CONTRA-INDICATIONS

Pregnant

Allergies

Systemic steroids

Anti-coagulants/blood clotting disorders
History of seizures

Diabetes

Low blood pressure

Swelling/tumour or infection (no needle)
Pacemaker (no electro-acupuncture)
Needle phobia

Exhibiting uncontrolled movement
Patient confused

Atrial fibrillation/heart

Has the patient eaten?

Yes No

PARTICULAR NOTES

THERAPIST' S SIGNATURE

PATIENTS' CONSENT
FIGURE 1.10

HCWs to inform patients and as a record of
consent given. The completion of the form is
just one part of the consent process and it should
be completed only after an appropriate full
explanation of the procedure is provided, with
discussion and time for reflection by those con-
senting. All parts are equally important. In this

PRINT NAME DATE

PRINT NAME

Checklist for acupuncture treatment. (Adapted from Randal G. & Collins R.*"").

sense, HCW s must be trained in how to obtain
valid consent.

In the appendices, several examples of consent
forms for invasive techniques are provided.
These forms offer a suggested format and may
be adapted as necessary for local needs, provided
they comply with the local regulations, settings
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and codes of practice. If a standardized consent
form already exists, that has been agreed on
by the Department of Health Services and
Public Safety or by associations, HCW s should
use this.

1.9 COST-EFFECTIVENESS OF
INVASIVE TECHNIQUES

T he rationalization and optimization of health-
care resources are among the most important
aspects for the viability of health systems in the
West. It is increasingly important for health
interventions fnanced by the national health
systems of different countries to consider the
quality, effectiveness and cost derived from the
use of these resources.

An increasing number of studies have ana-
lysed the cost-effectiveness of invasive tech-
niques; mainly these are focused on acupuncture.
Studies by Witt et al.'™'** and Wonderling
et al.'™ reached the conclusion that acupuncture
it is an effective technique as far as costs are
concerned. These authors found that acupunc-
ture treatments required smaller amounts of
analgesic and anti-inflammatory drugs during
the following 6 months,'* thus reducing referral
to secondary care.'”’ A study by Taylor et al.'™
concluded that, according to WHO cost-
effectiveness threshold values, acupuncture is a
cost-effective treatment strategy for patients
with chronic low-back pain. In the same manner,
a systematic review of cost-effectiveness analyses
by Kim et al."”” indicated that all cost—utility
analyses showed that acupuncture with or
without usual care was cost-effective compared
with waiting-list control or usual care alone in
dysmenorrhoea, allergic rhinitis, osteoarthritis
and headache. In the cost-effectiveness analysis,
acupuncture was benef cial at a relatively low
cost in six European and Asian studies.

A recent systematic review of the literature™
suggests that physiotherapists working 1n
extended-scope practice roles within orthopae-
dic settings may be comparable with medical
doctors in terms of clinical decision making, and
may improve the eff ciency of outpatient man-
agement pathways with higher levels of patient
satisfaction.'” Harrison et al."”' in the UK and
Morris et al."”” in Australia reported the cost of
an extended-scope practice by physiotherapists,
resulting in a decrease in costs.

Specifcally in the case of epicondylalgias,'”
carpal tunnel syndrome,"”*'”” frozen shoulder,'”
subacromial impingement syndrome'’ and
whiplash,"”® PNE, dry needling and injection
therapy have been demonstrated to have a good

cost-effectiveness relation in comparison to sur-
gical intervention and other interventions.

In general, professionals who commonly use
these techniques'”” agree that these are more
effective and they reduce the number of sessions
needed to improve patient functionality.
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1.11 APPENDIX

Appendix 1: Recording form for unexpected effects during invasive
physiotherapy techniques

Fill in the information contained in this form by inserting ticks [v'] in the assigned boxes and writing your own
responses.

Section I: Patient

1. Maled Femaled
2. Age:........ years
R\ (T4 B (o7 1 W S X e 1 L0 1) (OO PPPPRPPPPPN
4. Other lInesses d1agNOSEA: . ...iiuniiiiiii et e e et e e et e et e et e e st e et e e et e et e et e et et e et eaaaaanaas
Section II: Treatment
5.  What invasive physiotherapy technique Were You USINEZ? ....couiiiiniiiniiiiiieiii et e e e e e e v eans
6. For what reasons were you using this teChniqQUE? .......o.oiiiiiiiiii e e e e eens
7. Is it the first time you were using this technique on this patient? Yes No
8. List the other physiotherapy techniques YOu WeTe USINE: .....oivuiiiniiiiiiiiieii e e e e e e e e e e e e eannes
9. Lst all the medications that the patient was taking at the time, as far as you are aware: ............cceeevvnevvnnnnnn...
10. List all the different treatments that the patient was receiving at the time, as far as you are aware: ................
11. What treatment dosage were you using?
D A (oSt 1 311 X PR
TreatMeEnt AUTATION: ..ooien ittt ettt et e e e et e ettt e ettt e e et e et e e eaa e e eaa e et e e et e e eaaneeeaaneeennnans
12, Area 0f the DOy treated: . ouniieeii e e et e et e e e et e e e e et e e et e e e e e e e e aa e eraeaens
13. What machine version/model Were YOU USINEZ? ....iiuniiiiiiieiiie it e e e et e e e et e e e e e e ean e e s eeaneeseeeens

Section III: Unexpected event

14.

15.
16.
17.
18.
19.

Describe the unexpected event that toOK Place: ......iiieiiiiii e

In your opinion the effect was Mild 0 Moderate 0 Serious

How long after treatment did the adverse effect take place? .......cooiiiiiiiiii e
How long did the effect [ast? ... e et e e e et e et e et e ea e e e e et eeaneesanees
Was treatment required for the effect? Yesd NoO
Have you repeated the same treatment with this patient? Yesd  NoO
If the answer was yes, has the same effect occurred? Yesd NoOd

Section IV: The physiotherapist

20.
21.

22.
23.

Have you used this type of treatment before for this clinical problem? Yes 0 NoO
Describe any non -frequent effect that you may have observed associated with this type of treatment in the
past with ANY patient:

EFFECT SITUATION
1)
2)
3)
4)
List your thoughts regarding the effects that have occurred: ........ooooiiiiiiiiiiii e,

Can we get in touch with you in order to obtain further details?

Yes 0 No O If the answer was yes, please give us a contact number, telephone number and/or email
address:

I B 0 L PP PP PP
153 (5301 s (oY s U\ OO UPRPPRPPRN
30 B T L BT P

Please forward this form via email to
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Appendix 2: Informed consent form for dry needling

INFORMED CONSENT FOR DRY NEEDIING

Name and SUIMAMIE: ......uoiiniiiiii e e e e e e e e eae e Clinical History N®: ......cooiiiiiiiee,
The purpose of the information in this form is not to alarm you or relinquish the physiotherapist treating you from any
responsibility. This represents our effort to thoroughly inform you of the facts and enable you to take a considered and
voluntary decision to authorize or reject this procedure.

It is obligatory for the physiotherapist to inform you and request your authorization.

AUTHORIZATION FOR TREATMENT OF MYOFASCCIAL TRIGGER POINTS (MTrPs) USING THE INVASIVE
“DRY NEEDLING” TECHNIQUE

What is a myofascial trigger point (MTrP)?
A myofascial trigger point (MTrP), is a contracture area located within a taut bands of muscle that may cause local and
referred pain as well as limit movement.

What does the treatment of myofascial trigger points using the “dry needling” invasive technique consist
of?

The treatment is performed using an acupuncture needle, via which, once the skin of the area to be treated has been
disinfected, the myofascial trigger point (MTrP) is reached, performing several approaches over this point without
withdrawing the needle. A weekly session is established during a maximum of six sessions. If after the third session, no
improvement is found, the treatment is suspended, and conservative physiotherapy treatment techniques are
established as an alternative. Physical therapists who utilize dry needling as part of their physical therapy practice have
received extensive training for the appropriate technique and use of dry needling. Dry needling IS NOT acupuncture.

What are the objectives of this technique?
The main objective of this technique is to overcome problems caused by acute or chronic pathologies derived from
myofascial trigger points (MTiPs).

Am Ilikely to experience side effects or complications after being treated with this technique?

There are very few contraindications, and the same can be said for the dangers and the complications. The majority of

the contraindications are relative.

« Regarding the complications, there is very little documentation on the subject, but the following are worth
mentioning: contact dermatitis, muscle spasm or post puncture pain.

 The following contraindications are noteworthy: overwhelming fear of needles, patients receiving anticoagulant
therapy, imunodepressed patients, lumphadenectomy and hypothyroidism. Puncture over areas of the skin that
present any type of wound or scar; skin disorders such as psoriasis or infections, macules or tattoos. Allergy to
metals (especially nickel). Furthermore, deep puncture is avoided in pregnant women, especially during the first
three months of pregnancy, and after this period, as long as the area to be treated may affect the fetus. On the
other hand, it is recommended to wait for at least 24 h after treatment before bathing in a pool or public baths,
and to avoid this type of treatment in people who present generalized chronic pain, for example, in the case of
fibromyalgia if the technique has previously been used without achieving any benefits.

 The dangers are limited and the probability of these occurring is minimal. If the appropriate precautions have been
undertaken, these are mostly avoidable. These dangers are: pneumothorax, nerve mjury, vasovagal syncope,
muscular oedema, haemorrhage and risk of infection of the physiotherapist due to an accidental puncture with a
contaminated needle.

PERSONALIZED RISK INFORMATION
The following risks are related to the previous health status of the patient, and the most significant are:

....................................................................................................................................................................................

STATEMENT. I declare that:

 Thave been informed ofthe risks of the treatment, and the possible alternatives have been explained to me. [know
that Imay revoke my consent at any time.

 Jam satisfied with the information received, I have had the opportunity to ask any questions, and all of these have
been answered.

. Consequently, I grant my consent

Name and signature of the patient Name and signature of the physiotherapist

Name of the legal representative in the case of handicap or in the case of a minor, indicating the relationship (father,
mother, guardian, etc.)

SIENATUTE: ..iieniiitiiie et e e e e e e e e eaanes DD N e

WITHDRAWAL OF CONSENT
Ihave decided to revoke my prior authorization and will not continue forth with treatment, which I consider finalized
on this date

| D) 1 RPN
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Appendix 3: Informed consent form for mesotherapy

INFORMED CONSENT FOR MESOTHERAPY

(Location) ...oeeveeeiieiieei e ,(day) oo (month) .....coooovviiiiiinn. (YeAT) cevneiiieiieeieeiieeie,
Patient Name........ooiveeiiie e Date of birth.......ccoooiiiii
F N 10 (T TP TOWN ..
Telephone NO. oo e IDIN
IDECLARE

That via the present document [ REQUEST AND AUTHORIZE the physiotherapist.........c.ovviuiiiiiiiiiiniiiiieeeeeen
......................................................................................................... , graduated in physiotherapy with the professional
board licence N° .................. and the rest of the team, to perform on me the treatment known as ......................eene.

......................................................................................................................................................................................

BRIEF EXPLANATION OF THE INTERVENTION

Mesotherapy consists of the injection of small quantities of pharmacological and homeopathic substances into the
intradermal space. The type of substances are chosen according to the problem to be treated. With this treatment
painful processes, and inflammatory, degenerative and vascular disorders are improved.

The substances and devices used have been authorized for their use in medicine and cosmetic physiotherapy, medicine
and sports physiotherapy, and bear the CE marking and the corresponding health register number.

RISKS INHERENT TO THE PATIENT AND THEIR PERSONAL CIRCUMSTANCES

I CONFIRM that the above mentioned treatment has been explained to me in detail by a physiotherapist in words that I
could understand, together with an explanation of the typical risks, the undesired effects, any personalized risks, as well
as the discomfort or, on occasion, the pains that may appear after the procedure. Other existing treatment options
available on the market have been explained, as well as the pros and cons of each of these. Considering the above [have
selected the previously described intervention.

I ACCEPT that RISKS AND COMPLICATIONS described by the medical science as inherent to this treatment may occur.

The main risks that have been explained to me are as follows:

*  Risks and complications common to any invasive physiotherapy treatment, among others: allergic reaction to the
substance employed, bruising, and oedema that generally passes after a brief period with no need for treatment.

*  Specific risks and complications related to this intervention that have been explained to me and that lacknowledge
and accept. Specifically, small bruises or scabs may appear after the injection that disappear in a few days without
further complications.

*  Other risks and infectious complications that, although rare, are worth considering.

CONTRAINDICATIONS: patients that present coagulopathies or are under treatment with anticoagulants. Pregnant
patients. Patients receiving treatment with immunosupressors.

IRECOGNIZE that in the course of the intervention,unforeseen circumstances can arise that force a change ofplans and
I give my specific authorization for the treatment of the same. In the case of complications during the intervention I
authorize the centre to request the necessary help from other specialists, according to their best professional judgment.

[ UNDERSTAND that medicine is not an exact science and that nobody can guarantee absolute perfection. [understand
that the end result may not be what is expected by me, and Irecognize that [have not been given a guarantee for this
at all.

I HAVE BEEN INFORMED that the number of sessions and/or the amount of product necessary in order to achieve the
desired effect has been communicated to me as an approximate guide, as it is impossible to previously know the exact

amount of product or the number of sessions that are necessary, due to the different absorption/reaction responses of
each patient.

I COMMIT TO faithfully follow, to the best of my abilities, the instructions of the physiotherapist for before, during and
after the intervention previously mentioned.

Itake responsibility for adhering to the measures recommended by the professional.

I CERTIFY that the information given in relation to my history and clinical surgical background is complete and correct,
especially concerning allergies, diseases and personal risks.

I GRANT AUTHORIZATION for photos to be taken of the intervened area that may be used for a scientific, educational or
medical purposes, understanding that their use does not constitute a violation of my right to privacy or confidentiality.

IAM AWAREthat my information is going to be treated in an automated manner, which I grant authorization for, having
been explained my rights according to the current data protection directive.

IThave also been informed of my right to refuse the intervention or revoke this consent. [have been able to resolve all my
questions regarding the above information and Thave completely understood this CONSENT FORM (reaffirming each and
every item and signing this document ON ALL THE PAGES AND THE DUPLICATE COPIES I reaffirm and consent the
performance of this treatment.

The physiotherapist Patient signature Legal representative

Ireject the treatment and have been extensively informed of the consequences of my decision.

The physiotherapist Patient signature Legal representative



52 PART I INVASIVE TECHNIQUES IN PHYSIOTHERAPY AND MUSCULOSKELETAL MEDICINE

Appendix 4: Informed consent form for percutaneous needle
electrolysis (PNE)

INFORMED CONSENT FOR PERCUTANEOUS NEEDLE EIECTROLYSIS (PNE)

Ideclare that the physSiotherapist (NAMIE) .....couniiiiii e e e et e e e et e e e et e et e e et eeaneeaaneaannaes
has clearly explained the treatment that will be applied to the patient or in its case the legal representative (family
member Or legal guardian): (MAMIE) .......iiun i e e et et e et e et e e e e et e et e et e eaaeaaneeesnaeanaasnaesnneesnaesnneen
aged ..., years old, With ID N L. e et e et e e e e e ea e e e eas and address

IThave been informed:

1. That the therapeutic intervention consists in the physiotherapy treatment of the pathology using percutane-
ous needle electrolysis.

2.  PNE techniques consists of the application of a galvanic current through an acupuncture needle placed
directly in the lesion site of the degraded tissue, thus producing a destruction of the degraded fibrotic
tendon tissue in order to subsequently produce an adequate inflammatory response for the regeneration,
favouring the healing process.

3. That all physiotherapy therapeutic interventions, both due to the technique itself as well as the inherent
characteristics of each patient (osteoporosis, arthrosis, prosthesis, pregnancy, endocrine problems, vascular
problems, infections, tumours, congenital malformations, cardiopathy, pacemakers, etc.) entail a series of
common complications which can be potentially serious.

4. That the complications that Imay suffer have been explamed and include:

«  Reduced joint mobility

. Osteoarticular injuries

. Vascular injuries

Nerve injuries

. Musculotendinous injuries

. Neurovegetative reactions, vasovagal shock (dizziness, nausea, vomiting, a decrease in the arterial
tension, etc.).

. Skin burns

*  Bruising

. Increased pain

. Other
5. That the technique shall be applied after precise assessment and diagnosis has been determined on behalf
of a competent professional.

[ have understood the explanations given to me in a clear and simple manner and the attending professional has
allowed me to voice all my concerns and answered all my questions. I also understand that, at any time, and without
the need for further explanations, Imay revoke the consent given at this time.

For this purpose, I declare that Iam satisfied with the information received and understand the aims and the risks of
the treatment. Under these conditions,

I GRANT MY CONSENT
To receive the following treatment
Signed: the physiotherapist Signed: the patient

REVOCATION (WITHDRAWAL OF CONSENT)
Patient, or in its case, the legal representative (family or tutor) (NAME): ...ceuiiiniiiiiii i e

............................................................................................. g ..., YEATS O,
With ID N e ANA AAATESS.cun it
Irevoke the consent given on (date)..........cceeevevviniiinneninnnnnn. and I do not wish to continue with the treatment, which

I consider finalized as of this date.

Signed: the physiotherapist Signed: the patient
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Appendix 5: Informed consent form for acupuncture

INFORMED CONSENT FOR ACUPUNCTURE

(T 53T PP with ID N°/ Passport number ..........ccceevvveiiiiniiiineriieennnn.
acting as legal guardian and or/tutor of the patient, and over the legal age, in full possession of my mental faculties
manifest that [have been satisfactorily informed by the physiotherapist (Name)...........cccooveiiiiiiiiiiiiiiii e,
............................................................................. of the following points regarding the technique of ACUPUNCTURE,
MOXIBUSTION, CUPPING TECHNIQUE OR ELECTROACUPUNCTURE..........ciitiiiiiiieiiie et e e e e e e eaeens

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ACUPUNCTURE is a treatment modality based on Traditional Chinese Medicine (TCM).

ACUPUNCTURE consists of the introduction of fine sterile needles into acupuncture points producing a current-like
sensation around the needle and thus improving the metabolism, trophism and local circulation as well as producing
reflex responses in the nervous system.

Possible risks:

The complications associated with this technique are minimal, ranging from:
* Local discomfort in the puncture site, which passes in a few hours.
*  Bruising in the areas of puncture and cupping.

Less frequently, the following may appear:
Vasovagal syncope: (dizziness and vegetative response) occurring in select patients. This is accompanied by a
sensation of heat, sweat, and fainting. This is not serious and passes in a few minutes.

I declare that I have been informed by the physiotherapist of the risks of the procedure and that I may revoke my
consent at any time.

[am satisfied with the information received, [ have been able to ask any questions that Thad and all my concerns have
been resolved.

Consequently, I grant my consent to receive ACUPUNCTURE, ELECTROACUPUNCTURE, NEEDLE + MOXIBUSTION AND
CUPPING treatment.

Signature of patient/legal representative and/or tutor Signature of physiotherapist

REVOCATION (WITHDRAWAL) OF INFORMED CONSENT
As of (insert date)..........ccvuvevennnnnnnn Irevoke the consent granted for the performance of TCM and ACUPUNCTURE

Signature of the patient/representative and/or tutor Physiotherapist signature
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Appendix 6: Informed consent form for injection techniques

INJECTION CHECKUST

Patient Name

Date of Birth

NHS number

Date of injection

Diagnosis

Time of injection

Injection Site

Patient Consent

CONTRA-INDICATIONS (Tick if absent)

Hypersensitivity to steroid/ LA

Prosthetic joint

Patients under 18 years of age

Known latent/history of tuberculosis

Systemic or local infection

Unstable joint

Pregnancy or breast feeding

Myasthenia gravis

Warfarin(administered under PGD)

Haemarthrosis

3 Steroid injections in target jomnt in
previous 12 months

Non coumain anticoagulants

Hypersensitivity to chlorhexidine (use
alternative)

Low molecular weight heparin

CAUTIONS (Tick if absent)

Drug interactions

Hepatic or severe renal impairment

Oral steroid therapy

Respiratory impairment, - marked hypoxia

Tendon rupture at site

Poorly controlled diabetes

CHF/Cardiac conduction disturbances

Epilepsy

Bleeding disorders

Immunosuppressed patients

Trauma of the area to be injected

DRUGS/EQUIPMENT
STEROID LOCAL ANAESTHETIC/ WATER/ SALINE
Name Name
Batch No Lot No
Expiry Date Expiry date
Dose Dose
Checked Checked
Needle size/ Injected under PGD PSD
gauge
INJECTION PROCEDURE (tick if done)
EXPIANATION TECHNIQUE
Treatment options discussed Site marked
Side effects discussed Hands washed
- Subcutaneous atrophy
- Depigmentation Site cleaned
- Infection Bottles cleaned
- Facial flushing '"No touch' technique
allergic/anaphylactic reaction
Post injection flare
Information leaflet given Aspiration check
consent obtained ® Peppering
® Bolus
Review arrangements (state) Safe sharps disposal
Advice to wait .... mins post injection
OUTCOME MEASURES
Objective/subjective measures Pre-injection Post-injection Review date
1.
2.

Adverse reaction

Comments

Therapist Name

Therapist Signature
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2.8.7 Associated physical

agents
2.9 OBJECIIVES OF THE NEEDLING
TECHNIQUES
2.9.1 De-Xi (Q1) sensation
2.9.2 Local twitch response
2.9.3 Reproduction of the pain
pattern
2.9.4 Tissue elasticity
2.9.5 Needle effect
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KEYWORDS

needling techniques; invasive
techniques; scope of practice, needle/s;
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dry needling; percutaneous needle
electrolysis; mesotherapy; injection
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moxibustion; sharp pain; local twitch
response; ultrasound-guided;
palpation-guided.

2.1 PHYSIOTHERAPY AND
NEEDILING TECHNIQUES

Physiotherapy is defned by the World Confed-
eration for Physical T herapy (WCPT) as:

services to individuals and populations to develop,
maintain and restore maximum movement and
functional ability throughout the lifespan. T his
indudes providing services in drcumstances
where movement and function are threatened by
ageing, injury, disease or environmental factors.
Funcional movement is central to what it
means to be healthy.’

Furthermore,

physical therapy is the service provided only by,
or under the direction and supervision of, a
physical therapist. It incdudes examination/
assessment, evaluation, diagnaosis, prognosis/plan,
intervention/treatment and re-examination.’

Needling techniques or invasive techniques
(terms which may be used synonymously) are

2.10 SENSATIONS PRODUCED BY THE
NEEDLE PUNCTURE

2.10.1 Provoked sensations
2.10.2 Response patterns

2.11 PHYSIOLOGICAL REACTIONS TO
THE NEEDLE PUNCTURE

2.11.1 Skin

2.11.2 Connective tissue
2.11.3 Muscle tissue

2.12 REFERENCES

manual therapy interventions that use a f liform/
hollow needle to diagnose and treat neuromus-
cular pain and functional movement def cits.
These techniques within the scope of physio-
therapy practice can be referred to as invasive
physiotherapy techniques.

In the nature of the physiotherapy process,
the puncture needle (or acupuncture needle) can
be considered as a specif ¢ assessment tool (or
mechanical device), a prolongation of the physi-
otherapists fngers, thanks to the so-called
‘wand’ phenomenon. T his means that when you
touch something with a wand held in one hand,
the complex tactile and kinaesthetic mechanisms
that are activated make it possible to ‘feel’ with
the tip of the wand (needle), as if the nervous
system had placed sensors there. Via this phe-
nomenon, one may appreciate changes in the
frmness of the tissues that the needle passes
through. For example, a needle may be intro-
duced into the proximal section of the patellar
tendon and one is able to appreciate the super-
f cial interphase, the intratendon area and the
deep interphase until contact 1s made with the
pole of the patella. Or, in the case of the rectus
abdominis (see chapter 3, f gure 3.3D), the phys-
iotherapist can feel how the needle passes
through the subcutaneous tissue from the super-
f cial to deep level, as well as through the ante-
rior lamina of the muscle sheath and the muscle
tissue itself until the needle reaches the posterior
lamina.

Needling techniques may form part of the
physiotherapy treatment plan that is developed
through the clinical reasoning process. D epend-
ing on the treatment goals, physiotherapists may
use a range of different techniques and physical
modalities, including manual therapy techniques,
therapeutic exercise, electrotherapeutic modali-
ties and physical agents.

The use of needles is within the scope of
physiotherapy practice, specifcally the use of
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mechanical modalities (mobilization/manipula-
tion, vibration, pressure [acupuncture, dry nee-
dling]). T hese techniques may also be combined
with physical agents (heat [moxibustion], light
agents [infrared]) or electrotherapeutic modali-
ties, including electrical stimulation for tissue
repair (galvanic current [percutaneous needle
electrolysis or PNE techniques], high-voltage
pulsed current, microcurrent), for the purpose of
analgesia (transcutaneous electrical nerve stimu-
lation [electroacupuncture], percutaneous elec-
trical nerve stimulation) or for neurofunctional
electrical stimulation. Invasive techniques can be
performed on their own or can be combined
with regular physiotherapy treatment.

In this sense, the W CPT Guideline for Physical
Therapist Professional Entry Level Education” pro-
vides a professional foundation whereby the use
of needles can be legitimately incorporated into
the physiotherapy practice. The interventions
that may be used in curriculum development
may include, but are not limited to, acupuncture
and dry needling.” In our opinion, needle tech-
niques are an advanced scope of practice and the
physiotherapist performing needle techniques
should: (1) have received additional education
and appropriate training accredited by an educa-
tional organization; (2) have signif cant profes-
sional experience and competency development
— we recommend 1 year of practice as a licensed
physiotherapist prior to using the needling tech-
niques; (3) perform in a manner that is consistent
with generally accepted standards of practice
(patient informed consent, clean-needle tech-
nique and universal precautions); (4) be covered
by professional liability insurance cover, subject
to the terms of the policy; and (5) limit the use
of the modality to the treatment of generally
accepted physical disorders within the scope of
practice for physiotherapists (musculoskeletal,
neuromuscular and cardiorespiratory systems).

The practice of injection therapy and other
techniques involving injection of a substance into
the tissue constitutes an extended scope of prac-
tice for physiotherapists. Over time, and due to
changing professional roles, there are many
examples of activities that have transferred from
one professional group to another. Injection
therapy is one example of this. Physiotherapists
in the UK have performed this activity safely and
effectively for many years (since 1997) and are an
example for physiotherapists around the world.

T hroughout this chapter, physiotherapists and
other qualif ed professionals who have received
training in invasive techniques will deepen their
knowledge regarding the specif ¢ characteristics
and classif cation of puncture needles. This is
complemented by an in-depth description of the

standard puncture needle, syringe and hypoder-
mic needle, together with the various needling
techniques and modalities available.

KEY POINTS

Needling techniques fall within the scope of
physiotherapy practice.

2.2 BACKGROUND, CONCEPT AND
CHARACTERISTICS OF PUNCTURE
NEEDLES

2.2.1 Background

The frst needles devised for healing, of which
there is arecord, date from the Stone Age (called
bian) and were built from stone and flint — mate-
rials that were later substituted for bone, bamboo
or jade. During the Bronze and Iron Age, metals
began to be used: at frst, the needles were made
of copper, then bronze, and precious metals,
such as silver and gold. T his continued until the
present time when these metals were replaced by
stainless steel.

Traditionally, puncture needles are most com-
monly associated with acupuncture. T he needles
represent the most important tools of acupunc-
ture practice and are, indeed, what gave this
technique the name of ‘acupuncture’ itself, from
aais=needle + puncture. T he oldest medical text
to appear in China is the Huanghi Neijing (over
2200 years ago). T his work, which is divided into
two parts, Lingshu and Suwen, describes the basic
theories of traditional Chinese medicine, such as
yving and yang, the fve elements, the De-Xi (Qi)
(vital energy) and the classical ‘nine needles’ used
in acupuncture. These nine needles are com-
prised of the arrowhead needle (Chan), the
sword-like needle, the round sharp needle (Pi),
the millet grain (Di), prismatic (Feng), wide and
rounded (Yuan-Ii), fliform (Hao), sharp-pointed
(Chang) and round-body (Da) needles. Cur-
rently, fliform needles are used (Hao).™

More recently, other needling techniques
have been used, such as dry needling, introduced
in the 1970s by Travell, Simons and Lewit, or
intratissue percutaneous electrolysis (EPI®),
developed in the year 2000 by the Spanish physi-
otherapist Jos¢ Manuel Sanchez Ibafiez.

2.2.2 Concept

The needle is a flament made from metal or
another hard material, of a relatively small size,
generally straight and sharp at one end, while at
the other end there is an eye or loop for inserting
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a thread. It has been used since prehistoric times
for sewing.

The needles used in techniques such as dry
needling, acupuncture or PNE are straight and
solid. These differ from those used in injection
techniques or mesotherapy, which are hollow in
order to administer the medication.

2.2.3 Characteristics

The needles used in puncture techniques, in
general, must meet a series of characteristics in
order to be considered adequate:

* Penetration: the needle must penetrate
with ease, but it must cause the least trauma
possible. Also, it must resist several inser-
tions without losing sharpness or penetra-
tion capacity. From the professional point
of view, the ideal is a needle with strong
penetration power. The profle or shape
of the tip will determine the power of
penetration.

* Resistance: the needle must not bend in
use. T his is achieved by using highly resist-
ant steel alloys that allow for the applica-
tion of increasingly high forces without the
needle bending.

« Ductility: the needle must bend before
breaking. T his is usually contradictory to
being resistant, as the more resistant a
material, the more fragile it usually is. To
avoid this, alloys are used with a relatively
low iron content that combine greater
resistance with high flexibility.

 Flexibility: if the needle accidentally bends,
it must be possible to bend it back to its

Needle  Parts Characteristics

Tail With or without tail

Handle shaped, ergonomic)

Dimensions (= 20 mm)

A Junction Shape (simple, piped)

Material (stainless steel)
Silicone (optional)
Plated (optional: gold, silver)

width |([D| Shaft

v —v
Example: 0,30 X 30mm. (width x length)

Material (silver, copper, gold, steel, plastic)
Shape (classic, Japanese, Korean, cone

Colour (ivory, green, blue, red, violet)

Tip Shape (triangular, cone shaped)

original shape. If the needle does not

comply (i.e. if it bends during manipula-

tion), there would be a risk of rupture.
Technology has supported the design of needles
in order to achieve needles that are less painful,
as well as safe and easily manipulated.

2.3 DESCRIPTION OF THE
STANDARD PUNCTURE NEEDLE

2.3.1 Tail

T he tail of the puncture needle is usually round,
and is the element that precedes the handle or
holder (fgure 2.1). Its purpose is to facilitate
manipulation of the needle itself, together with
the handle. T he tail is characteristic of the Chi-
nese-type needle and 1s the most commonly used
in acupuncture techniques. It is formed by a
rolled-up thread and presents an eye that is not
useful, in contrast to solid sewing or surgical-
type needles.

At present, it is an optional element and there
are Korean-type metallic needles with no tail on
the market used for acupuncture, although these
are mostly used in dry needling techniques. In
this case companies such as Agu-punt® have
developed specif ¢ needles for dry needling with
no tail (f gure 2.1). Also, the needles that have a
plastic handle do not have a tail.

2.3.2 Handle

The handle is a long element around which the
needle is held and manipulated (f gure 2.1). The

Examples
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Japanese Korean Conic
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-
% @\\\A\\\\\\\\\\\\\\\\\\\\\\\\\'@)
Piped

Classic Ergonomic

fy
Classic

[ Triangular [ Cone-shaped

Silicone coated

FIGURE 2.1 = Standard needle. Parts, characteristics and examples.
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characteristics of the handle must allow for safe
and comfortable manipulation.

It is important to consider four aspects in
relation to the needle handle: the materials from
which 1t 1s made, the shape, the colour and the
dimensions (length and width). The materials
and shape are quite variable depending on the
needs and preferences of the professional,
whereas the dimensions are usually similar.

Materials

T he materials most frequently used are copper,
silver, gold, stainless steel and plastic. Since
ancestral times a healing property has always
been attributed per se to noble metals such as
gold, silver or copper. These metal materials
are excellent conductors of heat and electricity,
and thus very suitable for all electroacupuncture
or moxibustion treatments. Furthermore, each
noble metal has specifc healing properties
according to traditional Chinese medicine.™

Besides the use of metal, the handle or holder
can be made of plastic; in this case polypropylene
is generally used. Polypropylene is extremely
light and compatible with both the skin and the
environment.

As regards a plastic handle, its colour (e.g.
brown, 1vory, green, blue, red, purple) 1s deter-
mined by the width (diameter) of the needle
shaft (e.g. 0.18 mm, 0.25 mm).

For the techniques of electroacupuncture,
electrolipolysis, PN E or moxibustion, the handle
must be metallic in order to favour conduction
of the electric current and heat, respectively.
Needles with a plastic handle cannot be used
with these techniques. However, a new design
of acupuncture needle with conductive plastic
handle has been developed recently which pro-
vides electrical conductivity (JiaJian® company).
Plastic handles are not suitable for moxibustion,
as they are damaged by heat.

FIGURE 2.2 = Insertion of the
needle into the skin. (A) Correct.
(B) Incorrect. (Colour version of
fgure is available online).

KEY POINTS

The needle handle must be metallic for the
application of electroacupuncture, PNE, elec-
trolipolysis or moxibustion.

Shape

With regard to the shape of the handle, most
frequently this is linear, although it may also be
cone-shaped. The classical shape 1s a thread
braid (Chinese or Korean), although it may also
be smooth (Japanese type) or more ergonomic,
with a concave—convex design with different
indentations to favour correct needle grip and
manipulation (f gure 2.1).

Size

The size of the handle in most acupuncture
needles 1s approximately 20 mm depending on
the different commercial brands. Some models
designed for dry needling have a handle of
greater width and length (25 mm) in order to
facilitate needle manipulation. It is important to
consider that the width of the needle shaft gen-
erally used to describe the product (for example,
0.30 mm x 25 mm) may not coincide with the

width of the handle.

2.3.3 Root

The root or junction is the intersection point
between the handle and the needle body. T his is
a critical needle zone, although there is a risk of
rupture if it is manipulated excessively or inap-
propriately, or if there is a defect in the manu-
facture that could weaken this part of the needle.
For application safety it isrecommended that the
depth of the puncture should not reach the junc-
tion point of the needle. T hat is, this arca must
not come into contact with the skin (f gure 2.2).




60 PART I INVASIVE TECHNIQUES IN PHYSIOTHERAPY AND MUSCULOSKELETAL MEDICINE

This will facilitate extraction of the needle in
the hypothetical case of rupture of the needle at
this level.

At present, there are needles with reinforce-
ments in the junction or intersection area. In
these cases the needle and handle are joined with
a special system to avoid separating one from the
other. The needle profle has indentations or
‘pipe’-style indentations in its junction with the
handle so that this stays well inserted and it i1s
impossible to separate the needle and handle
(extra-frm union) (fgure 2.1). The Cloud &
Dragon® company were pioneers of this design
in 2011.

Some commercial brands have patented
systems for placing the needle shaft in the handle
(proprietary tip design), so that the needle shaft
is located at the precise centre of the handle.
T heoretically this allows for reduced pain expe-
rience during the insertion, as the needle shaft is
better positioned in relation to the handle used
to manipulate the needle.

KEY POINTS

During puncture techniques, for safety reasons,
it 1s recommended to avoid introducing the
needle as far as the junction point.

2.3.4 Shaft

T he shaft or body of the needle is the length of
the needle from the intersection point with the
handle to the tip (f gure 2.1). The needle shaft
of the puncture needle is straight and is the
active element, together with the tip.

Materials and options

Currently, the material most frequently used is
stainless steel, which can present as either a gold
or silver coating and be covered with lubricating
medical silicone (silicone-coated needles).
Stainless steel is the material of choice as it is
resistant to corrosion (it does not rust) and to
mechanical fatigue at high temperatures and it is
biocompatible. T he types of stainless steel used
in the manufacture of puncture needles are those
of the 300 series, known as authentic stainless
steel and formed mainly by chromium-nickel
alloys (with more than 7%). T he most frequently
used are the 304 (18-8) (chemical composition:
0.18% max. carbon, 18% chromium, 8% nickel,
2% max. manganese, 1% max. silicone, 0.0045%
max. phosphorus, 0.03% max. sulphur), and 316
(chemical composition: 0.12% max. carbon,
16-18% chromium, 10-14% nickel, 2% max.

manganese, 1% max. silicone, 0.0045% max.
phosphorus, 0.03% max. sulphur, 2-3% molyb-
denum), as these are the alloys that best resist
corrosion, are not magnetic, have a high
mechanical resistance and resist high tempera-
tures better. A small percentage of molybdenum
type 316 compared to 304 enables an improved
resistance to corrosion due to chloride. Also
used, but less commonly, 1s highly resistant sur-
gical stainless steel 17-4 (chemical composition:
0.07% max. carbon, 17% chromium, 4% nickel,
4% copper, 1% max. manganese, 1% max. sili-
cone, 0.0045% max. phosphorus, 0.03% max.
sulphur), which gives the needle greater robust-
ness, thus increasing the resistance to the needle
sharpness and its durability.

Despite the multiple benefts, the metallic
material of needles is not exempt from problems,
as it can cause contact allergy, which consists of
an exaggerated reaction of an organism when
it comes into contact with the material and,
consequently, causes eczema and/or irritation
in the puncture area’® (see chapter 1). In such
cases it is recommended to change the needle
material and send the patient to a specialist to
identif'y the element responsible for this reac-
tion. However, the prevalence and incidence of
contact allergy are very low.’

T he needle shaft can be coated, which means
that it is covered with lubricating medical sili-
cone. This reduces the resistance of the needle
when it is inserted into the skin, and therefore
reduces the amount of force necessary for pen-
etration, resulting in a less painful puncture for
the patient. T he needle can be covered by one
or several microscopic coatings of lubricant (for
example, a triple lubricant coating).

KEY POINTS

Silicone-coated needles decrease the resistance
of the needle in its insertion into the skin, achiev-
ing a less painful puncture.

Needles with a silicone coating in the shaft
enable almost painfree application in dry nee-
dling and acupuncture techniques. However,
they are not recommended for the application
of PNE, electroacupuncture, electrolipolysis or
moxibustion, as this decreases the electric current
and the heat, respectively.

KEY POINTS

Silicone-coated needles are not appropriate
for use with electroacupuncture, percutaneous
needle electrolysis, electrolipolysis and moxibus-
tion techniques.
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Besides this, it 1s important to bear in mind a

couple of aspects concerning the needle shaft:

« Smoothness of the needle: the small frag-
ments that remain from the sharpening
process can be a cause of painful punctures.
In order to eliminate these particles, needles
are subjected to a polishing process that
smooths the surface and signif cantly
reduces the amount of force necessary for
the puncture. The needle is treated with
one or several polishing processes (for
example, double polishing, triple polish-
ing). On occasion, as a fnal fnish, the
needles pass through an electromagnetic
bath that smooths the surface and elimi-
nates any remaining metal fragments. T his
results in an excellent sharpness that can
perforate the skin with ease.

« Bending rigidity: the flexibility of the shaft
facilitates the needle manipulation.

KEY POINTS

Needle polishing helps eliminate irregularities,
resulting in a puncture with reduced pain.

There are special needles with a Teflon-coated
body available on the market that leave only the
metallic tip free. These are commonly used in
electromyography studies, but can also be used
in dry needling techniques.

2.3.5 Tip

T he tip is the pointed end of the needle and the
clement that penetrates the subjects skin. The
tip is measured from the most distant point of
the needle until where the needle shaft reaches
its greatest width (f gure 2.1).

Characteristics

T he tip of the dry needling needle is flexible and
not sharp, which differs from injectable needles,
which are more rigid and sharper (f gure 2.1).

The sharpening and polishing of the needle
tip are determining factors regarding any pain
the patient may experience during insertion
into the dermis. Traditionally, the needle tip
has been triangular (f gure 2.1), although cur-
rently a cone-shaped tip 1s replacing this design
(f gure 2.3).

2.3.6 Dimensions

In the West, needle dimensions are expressed via
two parameters: the width or diameter of the

shaft (@) and the total needle length, both

FIGURE 2.3

Needle tip. Cone-shaped. Electron micro-
scopic image. (Colour version of fgure is available
online).

measured in millimetres or inches (equivalent to
tsun). These dimensions correspond with the
Japanese and Chinese measures. For example:
« Western measure (diameter [@] % length):
0.16 X 13 mm.
« Japanese gauge: 1.
e Chinese gauge: 40.

KEY POINTS

I mm = 0.04 inches.
13 mm = 0.5 inches.
25 mm =1 inch.

40 mm = 1.5 inches.

50 mm = 2 inches.

T he dimensions of the puncture needle depend
on the technique (for example, auriculotherapy
compared to dry needling), on the depth of the
tissue to be treated and the localization (i.e. in
the hands and the face, the diameter is smaller
so that the puncture is less painful).

The diameter (width) varies from 0.12 to
0.50 mm (the most often used are 0.25 and
0.30 mm) and these can be classif ed depending
on the type of puncture technique performed:

 Body acupuncture: 0.25-0.40 mm.

e Auricular acupuncture: 0.14, 0.16, 0.17 and

0.18 mm.

* Cosmetic acupuncture: 0.14,0.16, 0.17 and
0.18 mm.

e Paediatric acupuncture: 0.12, 0.14 and
0.16 mm.

 Dry needling: 0.25-0.30 mm.

« PNE: 0.30-0.32 mm.
The length is variable, ranging from 7 mm to
150 mm: the most frequently used are 25 and
30 mm. Over 75 mm these are called extra-long
needles or special-length needles (75 mm,
100 mm, 125 mm and 150 mm). The longer
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needles are used when the arca has quite a lot of
muscle mass or adipose layer (for example, in the
technique of dry needling over the gluteus
medius), when the target tissue is deep (for
example, the psoas iliacus or the soleus) or
for performing needle-threading techniques,
which 1s when two points that are on opposites
sides of the same body part are joined with
the needle (for example, in acupuncture 5TR
and 6MC), or for specifc techniques such as
electrolipolysis.

Over a length of 75 mm, the needle width
should be at least 0.30 mm, otherwise there 1s a
risk of the needle bending.

In table 2.1 a summary of the needles avail-
able on the market is shown, in order of length
and width, as well as the name of the commercial
brand supplier.

KEY POINTS

The most commonly used needles in puncture
techniques are 0.25 X 25 mm and 0.30 X 25 mm.
The most frequently used needles in China for
acupuncture are 0.25 X 40 mm.

2.3.7 Guide tube

The guide tube or simply the guide or intro-
ducer (f gure 2.4) is a tube designed to minimize
discomfort during needle insertion. The guide
tube enables quick insertion of the needle
through the epidermis. T he material from which
it 1s made 1s usually disposable sterile plastic, but
it can also be made of metal (f gure 2.4D) and
the edges are straight or rounded; this is more
pleasant when placed in contact with the skin.

Method of attachment of the needle
to the guide

If the guide is made of plastic it can be secured
to the needle in the following ways:

« Conventional attachment: the needle is
secured to the guide via a plastic stopper of
a more or less triangular shape, which 1s
frequently blue or white (f gure 2.4). The
advantage of this type of system is that it is
usually more economical, but it requires
the stopper to be disposed of. This is the
only fxation possible with needles with a
metallic handle.

« Ultrasonic attachment: the needle handle is
secured via ultrasonic welding."” With the
application of mechanical high-frequency
vibrations the molecules of both thermo-
plastic materials (handle and guide) can be
moved, causing them to weld together

without reaching fusion point. The main
advantage of this type of fxation is that,
with simple pressure of the fngers over the
handle and the guide, the needle is freed
single-handedly. Currently, the only com-
mercial brand that has developed this
system is Seirin®, with the patented Light
Touch Insertion'™ system (f gure 2.4B).

Presentation in the container

T he guide tube is normally incorporated into the
needle (unit) (f gure 2.4E) or needles (5 units) in
each blister pack (f gure 2.4F), but 1t can sepa-
rately accompany a pack of f ve or more needles
(fgure 2.4G) (pro-pack system, developed by
Seirin®).

2.3.8 Protective cover

There are several different means of presenta-
tion (blister packs) for needles, depending on the
materials employed (paper or aluminium) (f gure
2.5A, B), the disposition (simple or double)
(f gure 2.5C) and the individuality (or not) of the
needle in the blister compartment itself. Blister
packs made with paper backings allow for fast
and easy extraction as compared to aluminium,
which requires the packaging to be opened with
the fngernail. In the case of smaller needles,
double blister packs made with paper can be
used. Normally the needles are individually
enclosed in each blister compartment, but they
can also be found in numbers of fve or 10 and
associated, or not, with the guide tube.

The number of units in a blister pack varies
between f ve, six and 10 needles (f gure 2.5D, E)
with a total of 100, 200 or 1000 units in each box.

The reverse aspect of the blister includes
information relating to the size, expiry (use-by
date), the manufacturer’s code (lot number) and
CE stamp.

2.3.9 Safety and manufacture

T he Japanese company Seirin® was the frst to
produce disposable acupuncture needles in 1978.
Since then, different brands have automated the
production of needles so that the needles do not
enter into contact with the hands and have also
installed verif cation devices that guarantee con-
tinuous control during the manufacturing
process. Currently all needles are sterilized in
ethanol. It isimportant to ensure that the product
has the CE marking or equivalent.

Another aspect related to safety is the product
expiry date. The needle boxes usually indicate
the expiry date, just like any other product.
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Depending on the amount of use one gets from
the needles, the professional must choose
between boxes of 100, 200 or 1000 units, con-
sidering that it takes approximately 2 years for
them to expire.

Most puncture needles are manufactured in
China and Japan.

2.3.10 Recommendations

The choice of the most appropriate needle
greatly depends on the professional purpose
(whether it is to be used for body acupuncture,
dry needling, PNE or electroacupuncture) and,
in any case, one must demand a needle that is
safe to handle (determined largely by the safety
of the production process) and that behaves opti-
mally during puncture. This will depend on
several factors:

H FIGURE 24 = Guide tube. (A) Guide
tube: conventional attachment. (B)
Guide tube: ultrasonic attachment.
(C) Double guide tube. (D) Metallic
guide tube. (E) Guide tube with indi-
vidual needle. (F) Guide tube with
fve needles. (G) Individual guide
tube with pack of 10 needles. (H)
Injectors. (Colour version of f gure is
available online).

FIGURE 2.5 = Packaging. (A) Paper
packaging. (B) Metallic packaging.
(C) Double packaging. (D) 10-
needle blister back. (E) 5-needle
blister pack. (Colour version of
f gure is available online).

* needle manipulation (ergonomics of the
handle).
 sharpness of the tip and smoothness of the
shaft.
« sensation of pain during application and
sliding.
* bending rigidity.
Lastly it 1s important to consider the quality—
price relation.

2.4 DESCRIPTION OF THE
STANDARD SYRINGE AND
HYPODERMIC NEEDLE (INJ ECTION
EQUIPMENT) AND PROCEDURES

In infltration and mesotherapy techniques,
hollow needles are used that allow for the
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FIGURE 2.6 = Standard syringe and hypodermic needle. Parts, characteristics and examples. (Colour version of

fgure is available online).

injection of pharmacological substances. The
injection equipment includes a syringe, a needle
and the needle’s protective cover (f gure 2.6).

2.4.1 Syringe

The word ‘syringe’ is derived from syrinx, which
means ‘tube’. A syringe 1s a simple pump consist-
ing of a plunger that f'ts tightly within a tube.
Syringes can differ in type and size, and are
selected according to their intended purpose. An
international standard for the design of syringes

has existed since 1993."" The ISO standard spec-
if es a series of requirements (limits of acidity,
cleanliness and alkalinity, limits of extractable
metals, lubricant, graduated capacity, graduated
scale, barrel, piston/plunger assembly, nozzle,
performance, packaging, labelling) for sterile
single-use hypodermic syringes made from
plastic materials and used to aspirate fluids or to
inject fluids immediately after flling. This
excludes syringes such as those used with insulin
and single-use glass syringes. These specif ca-
tions ensure a degree of quality, guarantee effec-
tiveness and provide safety.
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KEY POINTS

All parts of a syringe that come into contact with
the body must be kept free of contamination.

Parts of a syringe (f gure 2.6)

A conventional syringe is composed of three
parts: the barrel, the tip and the piston/plunger.

Barrel. The barrel is the part of the syringe that
contains the fluid, whether it is medication,
blood or a solution drawn from the body. It is
suff ciently transparent for the user to see
through it and usually graduated in millilitres to
allow for precise measurements of the quantity
of the fluid to be extracted or administered. T he
graduations are clear, concise and indelible. T he
barrel can range in size from 0.5 mL to 50 mL;
the most frequent sizes used in injection tech-
niques are 3 mL, 5mL and 10 mL. When
selecting a syringe, ensure that the amount of
fluid or medicine that you are required to draw
up will f't into the syringe.

Syringes are labelled according to how much
liquid they can hold (syringe volume). For
example, the packaging may specify 3 mL’,
meaning that the syringe can measure up to
3 mL of fluid.

The barrel has a fnger grip located on the
proximal end of the syringe by a snap-on motion
to facilitate manipulation of the syringe or car-
tridge during injection or withdrawal of medical
fluid into or from a site. The ISO specif cation
requires that the fnger grips must be of adequate
size, shape and strength for the intended purpose
and should enable the syringe to be securely held
when 1n use.

Tip. The tip or termination is the interface,
or connection, between the syringe barrel and
the needle. The choice 1s made according to
the application. Each manufacturer has its
own specif cations. The types of tips (fgure
2.6) are:

 Luer slip and Luer lock syringes: a Luer
slip syringe enables needle fxation on to
the tip of the syringe by push slip. Luer
lock syringe guarantees a more secure
needle fxation as the needles are screwed
on to the tip of the syringe.

« Concentric and eccentric syringes: concen-
tric and eccentric refer to the location of
the tip in relation to the body of the syringe.
A concentric syringe has the tip centrally
located. An eccentric syringe tip is offset
towards the edge of the body.

Plunger. The plunger or piston is situated at
the end of the syringe. Its purpose is to fll or
empty the barrel. The plunger is pulled back to
f'1l the barrel and pushed forward to empty the
barrel.

Another important design criterion specif ed
in the ISO standard is the plunger push button
to fnger grip length when the piston coincides
with the zero graduation line. This optimal
length guarantees that there i1s no unwanted
increase in pressure during the injection of the
last few millilitres of solution.

Safety syringes

The USA was the frst country to adopt and
actively enforce legislation on healthcare facili-
ties in the use of safety syringes, when it passed
the Federal N eedlestick Prevention Act in 2000.
Other healthcare markets are now following the
USA, including Canada and the European
Union, towards the mandatory protection of
healthcare workers from needlestick injury and
other unsafe injection practices.

Overall, safety syringes have the same com-
ponents as standard needles. T he most notewor-
thy difference between a safety syringe and its
standard counterpart is the existence of a plastic
shield which surrounds the needle and locks into
place once the needle has been used.

KEY POINTS

Safety syringes are designed to prevent needle-
stick 1njuries.

2.4.2 Needle

The hypodermic needle was invented independ-
ently by Charles Gabriel Pravaz in France and
by Alexander Wood in England in 1853. A hypo-
dermic needle is a hollow needle generally used
to inject substances into the body with a syringe
or to extract fluids from it. The characteristics
are that it is made of stainless steel, and is sharp
and shiny. The word hypodermic translates to
‘under skin’. The needle comprises the hub,
shaft, lumen and bevel. Needles vary consider-
ably in length, size of the shaft and size of the
lumen. The length of the needle determines how
deeply the injection can be placed. T he diameter
of the needle determines what types of solution
can be pushed through the needle and the degree
of pain elicited when the needle enters the skin.
T he diameter of the needle is associated with the
needle gauge (G), with higher-gauge necedles
having a smaller diameter, i.e. 30G. Needle
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gauge has been proven to affect the frequency of
pain and bleeding signif cantly during needle
insertion into skin.

In general, the gauge, length and needle angle
for injection techniques is 21-25G, 25-50 mm
and 90° insertion to the skin (perpendicular
approach to the skin with appropriate redirect-
ing once the skin has been punctured), and
27-32G, 4 mm/12 mm and 45° insertion to the
skin for mesotherapy, respectively.

KEY POINTS

The frst number (in front of the G) indicates
the gauge of the needle. T he higher the number,
the thinner the needle.

Parts of a needle (f gure 2.6)

A needle consists of four parts: the hub, shaft,
lumen and bevel.

Hub. The lower end of the syringe, opposite
the plunger, terminates in a needle hub. This
hub consists of a needle adapter that permits the
needle to be attached to the syringe. T he purpose
of the hub is also to lock the needle in place
while the syringe is being used for its desired
function.

Shaft. T he shaft or cannula is the length of the
metal and is generally chosen according to the
route and site of administration, the physical
mass of the client and the thickness of the
medication.

Lumen. The lumen, also known as the bore, is
the hollow space within the needle. T he diam-
eter of the lumen is known by the gauge number
of the needle. The lumen is selected with the
same specif cations as the shatft.

Bevel. The last part of the needle, the bevel, is
the pointed end that determines the sharpness of
the needle. T here are three common bevel types:
regular, intradermal and short. T he regular bevel
is the most commonly used bevel in injection
techniques and mesotherapy. The needle 1is
designed to pierce the skin with low penetration
force and minimal drag as it is being inserted,
thus reducing any discomfort to the patient.

Safety needles

Safety needles are needle-based safety devices
that protect the healthcare worker from acciden-
tal needlestick injuries. The robust safety shield

and easy one-handed design ensure that the cli-
nician is protected against any exposure from
sharps injury.

2.4.3 Protective cover/cap

T he protective cover/cap 1s provided to maintain
the sterility of the needle. Needlesticks are a
common way of carrying infections between
healthcare providers and patients. The needle
bevel is covered in order to limit accidents and
to ensure that only the intended patient is the
recipient of the needlestick. In an attempt to
reduce contamination and to increase safety,
most needles are disposable and are discarded
after a single use.

2.4.4 Product packaging and
labelling

Adequate packaging (a hard plastic container or
flexible wrapper) and labelling are regulatory
requirements. For syringes and needles, in
general, the packaging must retain the sterility
of the content. Labelling serves to communicate
safety and performance-related information to
patients and users as well as to identify individual
devices.

2.4.5 Procedures

Assembling a needle on to a syringe

Areview of how to assemble a needle and syringe
properly is presented in table 2.2. A thorough
inspection of the equipment before use is very
important to ensure that the materials are free
from contamination and/or deterioration. T he
plastic caps on needles and syringes should not
have been opened prior to use. In the event that
needle or syringe covers appear to be loose, they
should be discarded and replaced.

It 1s important to maintain an aseptic tech-
nique to prevent contamination of the needle
and/or the syringe and to minimize the risk of
infection.

Drawing medication (ampoule or vial)

See table 2.3.

KEY POINTS

Anyone accidentally pricked by a needle must
immediately follow the infection control proto-
col for needlesticks.
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TABLE2.2 Review of proper assembly methods for the needle and syringe

Step by step

Condition

Caution

1.

Remove the syringe from the
package without contaminating
the sterile parts

Ensure that the plunger of the
syringe moves freely by
grasping the flared end of the
syringe and pulling the plunger
back and forth. If the syringe
does not move freely, replace it
with another sterile syringe

. Remove the needle from the

package ensuring that the sterile
parts (needle hub or shaft) are
not contaminated

Join the needle and syringe by
inserting the needle adapter of
the syringe into the needle hub,
being sure not to contaminate
either part. Tighten the needle
by turning one-fourth of a turn
to ensure that it is securely
attached. If the syringe has
threads, you may need to turn
more than the quarter turn

. Hold the needle and syringe

upright and remove the
protective cover from the needle
by pulling it straight off

Place the protective cover back
on the needle, ensuring that you
do not stick yourself or to
contaminate the needle. Place
the assembled needle and
syringe on the work surface

When you assemble a needle
and syringe, you are responsible
for maintaining the total sterility
and security of the equipment

(a)

(b)

(c)

(a)

(b)

(c)

If the syringe is packaged in a
flexible wrapper, peel the sides
of the wrapper away in order
to expose the rear end of the
syringe barrel

If the syringe is packaged in a
hard plastic container, press
down and twist the cap until
there is a distinct ‘pop’ sound
If the ‘pop’ is not heard, the
seal has been previously
broken, and the equipment
must be discarded

If the needle is packaged in a
flexible wrapper, peel the sides
of the wrapper away in order
to expose the needle hub

If the needle is packaged in a
hard plastic container, twist
the cap until you hear a ‘pop’.
Remove the cap to expose the
needle hub

If the ‘pop’is not heard, the
seal has been previously
broken, and the equipment
must be discarded

Check for water spots, tears
and signs of deterioration
or contamination in the
wrappers. If any of these
signs are noted, discard,
and replace

The shaft of the plunger must
be sterile. Contamination
could cause infection of
the patient. Touch only the
end of the plunger when
testing for free movement

All parts of the needle are
sterile

Be careful not to touch the
hub in order to prevent
contamination. Only the
outside of the needle
cover may be touched

Do not twist the protective
cover as this may pull the
needle off the hub

(a) Visually inspect the needle
for burrs, barbs, damage
and contamination

(b) If the needle displays any
defects or damage,
replace the needle with
another sterile needle
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Condition

Caution

1.

Ampoule. Lightly tap the upright
ampoule to force any trapped
medication from the ampoule
neck and top

. Vial. Remove the protective cap.

If this is a multidose vial, the
metal cap may have been
removed already

. Ampoule. Clean the neck of the

ampoule with an antiseptic
swab, using plenty of friction,
and wrap the neck of ampoule
with the same swab

. Vial. Clean the rubber stopper

with an antiseptic swab

. Grasp the ampoule carefully

with both hands, snap the neck
by bending it away from the
break line (the narrowest portion
of ampoule neck is the weakest
point and breaks easily) and
break off the top of the ampoule,
pressing away from you

. Ampoule. Pick up the assembled

needle and syringe in the
dominant hand, remove the
protective cover with your free
hand and insert the needle into
the opening of the ampoule,
while holding the ampoule in
your other hand

. Vial. Pick up the vial with your

free hand and insert the needle
into the rubber stopper. Ensure
that the needle tip completely
passes through

. Ampoule. Pull back on the

syringe plunger to draw up the
solution from the ampoule into
the syringe

. Vial. Pull the plunger back to the

desired cc mark, withdrawing
the prescribed medication

Keep drawing back until you
have a little more than the
correct amount of liquid in the
syringe. Then you can withdraw
the needle out of the ampoule/
vial and set the ampoule/vial
down

. Both. Hold the syringe with the

needle straight up, and push any
air bubbles out of the syringe
through the needle

. Both. Verify the correct dosage

If any of the following defects are

noted on an ampoule or vial,

return to pharmacy:

(1) Examine the rubber stopper
carefully for defects, such as
small holes resulting from
wear and tear

(2) Hold the vial to the light to
check for the existence of
foreign particles and
changes in colour and
consistency of medication to
be drawn

(3) Check the expiration date
and the date medication was
opened on a multidose vial

Check the expiration date
on medication container

Allow it to dry

Hold ampoule to light and
carefully check for
minute glass particles. If
glass is present, discard
and replace

Opening ampoules is a
particularly high-risk
event for sharps injuries

Maintain the tip of the
needle in the solution so
you don’t draw up air

Be careful not to touch the
outside edge or bottom
of the ampoule/vial with
the needle
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2.5 CLASSIFICATION OF PUNCTURE
NEEDLES

Puncture needles can be classifed in several
ways: by their length and width, by the material
they are made of and by the application time
(short, semipermanent, permanent). From a
clinical point of view, what is most interesting is
the integration of all this information with the
technique towards which it 1s directed (e.g. acu-
puncture, dry needling, PNE).

2.5.1 Body acupuncture needles

These are generally called fliform needles. Tra-
ditionally, three types of acupuncture needles
are described (Chinese, Japanese and Korean):
this i1s determined mainly by the material
(metallic), the shape of the handle (pipe handle
or smooth) and the presence, or absence, of
a tail:

 Chinese needle: the Chinese-type needle
has a piped handle with silver or copper
thread with a rounded tail (fgure 2.1).
This 1s the most popular in acupuncture
techniques.

« Korean needle: the Korean-type needle has
a piped handle made of stainless steel with
no tail (f gure 2.1).

« Japanese needle: the Japanese-type needle
has a smooth metallic handle made of stain-
less steel with a few indentations on it, with
no tail (f gure 2.1).

Besides the classic acupuncture needles it 1s
important to add those that are made with a
plastic handle.

Most frequent dimensions are 0.25 X 25 mm,
0.25 x 30 mm, 0.20 X 25 mm and 0.30 x 40 mm.

Acupuncture needles can be used for other
puncture techniques, such as PNE or dry nee-
dling. However, recently, needles have been
developed that are specif cally made for these
techniques.

In body acupuncture the plum blossom needle
is also used. This is a group of seven fliform
needles (seven-star) that form the shape of a
flower fxed to the head of a hammer with a
long and flexible handle. These can be dis-
posable or may have a detachable head for steri-
lization. These needles are used to stimulate
a channel or a specifc point or in cupping
therapy.

KEY POINTS

T he most frequently used needle in acupuncture
is the Chinese-type needle.

2.5.2 Electroacupuncture needles

The needles used for electroacupuncture must
be metallic (handle and shaft) and non-coated
(no silicone covering) in order to facilitate elec-
tric conduction.

Most frequent dimensions are 0.25 X 25 mm,
0.25 x 30 mm and 0.30 x 40 mm.

2.5.3 Auriculotherapy needles
(auricular needles)

Auriculotherapy is a technique based on the
treatment of pain, problems and illnesses via the
stimulation of reflex points in the external ear.
The reflex points can be stimulated both inva-
sively and non-invasively.

Invasive treatments

e specifc
needles

* semipermanent needles

 intradermal needles

« needles for prolonged use.

auriculotherapy  acupuncture

Non-invasive treatments

* magnetic balls
* seeds
o laser.

Specific acupuncture needles
for auriculotherapy

Acupuncture needles for auriculotherapy are
characterized by being shorter and thinner than
conventional needles

Typical dimensions are 0.14 x 7 mm, 0.14 X
10 mm, 0.16 X 7 mm and 0.16 x 10 mm.

In the case of small needles, stainless-steel
injectors with a spring are available that enable
depth adjustment in order to facilitate applica-
tion (f gure 2.4H).

TeWa® has developed a different model of
auriculotherapy needle named D etox®, with the
following characteristics:

 plastic handles that are wider and longer

 fluorescent handles

* double blister packs.

Most common dimensions are 0.16 X 7 mm,
0.20 x 7mm, 0.20 x 13 mm, 0.22 X 7 mm and
0.22 x 13 mm.

Semipermanent needles
or ASP ear needles

In auriculotherapy another type of needle is used
—the ASP ear needle. ASP ear needles are usually
made of stainless steel and are presented with, or
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without, an antiallergic textile adhesive plaster
(transparent or opaque), which can be placed on
one side or both, along with a third antiallergic
adhesive for added support. T hese can come with
a magnetic injector that facilitates use and pro-
vides an additional magnetic stimulation on top
of that provided by the needle itself. These are
semipermanent needles, as they can be inserted
and left in place until the following session.

Dimensions are 0.2 X 1.5 mm with 2.5 mm
diameter and 0.22 x 1.5 mm with a 4-mm
diameter.

Intradermal needles

Intradermal needles are also applied in auric-
ulotherpy. These measure less than 1 cm 1n
length (between 3, 5 and 7 mm), are very fne
(0.16 mm width) and with a minute tail shaped
like a tennis racket on one side which prevents
the needle penetrating completely into the skin.
T his is, therefore, a completely safe acupuncture
technique (Hinaishin- Ho), which was f rst created
in Japan by Dr Kobei Akebane more than 30
years ago. The needle 1s protected with water-
proof tape and left in place for 3—7 days.

Most common dimensions are 0.16 x 3 mm,
0.16 x 5 mm and 0.16 x 7 mm.

T hese are usually presented as one needle per
blister pack compartment with a protective cover
or fve needles per blister compartment in foam

beddings.

Permanent needles or needles
for prolonged use

Prolonged-use needles consist ofacircular handle
with a press needle mounted on a sterile adhesive
plaster. These needles are small and work by
maintaining pressure upon the desired point.
They are left on the point for a long period of
time (generally until they fall out on their own).
A variant of this exists — a metallic ball or seed
which is f xed to the point via an adhesive patch.
T heydo not penetrate into the epidermis, but just
provide pressure. T his type of treatment is fre-
quent 1n auriculotherapy and is beginning to be
used to stimulate acupuncture points on the body.

Dimensions are 0.16 x 3 mm, 0.16 X 5 mm

and 0.16 X 7 mm.

2.5.4 Hand acupuncture needles and
needles used in other microsystems
(for example, nose acupuncture)
Acupuncture needles used for the hand (and

other microsystems) are characterized by being
shorter and fner than conventional needles.

Most common dimensions are 0.18 x 7 mm
and 0.18 x 8§ mm.

2.5.5 Needles for dry needling

The boom in use of dry needling techniques has
caused several commercial brands to centre their
efforts on creating specif ¢ needles with the col-
laboration of notable professionals (such as Agu-
punt®). The characteristics that defne these
needles and differentiate them from acupuncture
needles are shown 1in table 2.4.

Most common dimensions are 0.25 X 25 mm
and 0.30 x 25 mm.

However, the needles most used in dry nee-
dling are body acupuncture needles. Monopolar
needles are used less frequently in dry needling
(fgure 2.7), and are used more commonly in
electromyography and characterized by having a
central sharpened point that improves skin pen-
etration, as well as a soft coating to reduce fric-
tion during insertion (Teflon needles). They are
electrically treated in order to guarantee the
recording of extremely low noise (a crucial aspect
in electromyography studies). T he most common
sizes are 25, 37 and 45 mm. T he width of these
needles 1s expressed in gauges (G), which is
equivalent to the diameter in millimetres:
0.50 mm = 25G, 045 mm = 26G, 0.40 mm =
27G,0.36 mm =28G, 0.33 mm =29G, 0.30 mm
=30G and 0.25 mm = 31G.

Several electromyography studies have shown
that these needles can help detect the presence
of myofascial trigger points (MTrP), which can
be treated with the same needles. Therefore
these needles have both a diagnostic and thera-
peutic value.

2.5.6 Needles for percutaneous
electrolysis

The needles used in percutaneous electrolysis
techniques are metallic (needle body and handle)
in order to favour transmission of the electric
current. The width and length of the needle are
determined by the depth and type of tissue
treated.

Most common dimensions are 0.30 X 25 mm,
0.30 x 30 mm, 0.30 x40 mm and 0.32 x 40 mm.

2.5.7 Electrolipolysis needles

The needles used in electrolipolysis are metallic
(body and handle), and identical to those used in
body acupuncture, although longer.

Most common dimensions are 0.35 X 40 mm,
0.35 x 50 mm, 0.30 x 100 mm, 0.32 x 100 mm
and 0.35 x 100 mm.
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TABLE2.4 Characteristics of needles used for dry needling

Characteristics Advantages

Differences

Acupuncture Dry needling

Needle with no tail

Wider and more rigid handle

Surgical stainless steel

Greater precision during punctures

Improved manipulation and control
during the whole treatment

N
NN

Stronger material, allowing for improved

sharpening and maintenance during
the multiple insertions

Triple lubricant coating
the insertion
Triple polish
painful insertion

Eliminates irregularities, achieving a less

The lubrication reduces the pain during

|

Adapted from Agu-punt®. Nuevas agujas APS® para puncion seca. Barcelona: Agu-punt®; 2012.

FIGURE 2.7 = Monopolar needles. (Colour version of
fgure is available online).

2.5.8 Mesotherapy needles

The needles used in mesotherapy are hollow,
with a bevel, and small. T he most frequent diam-
eter 1s 27-32G (see chapter 14) and the length 1s
4—-12 mm.

2.5.9 Injection needles

The needles used in injection techniques are
hollow, with a bevel, and the most frequent
diameter 1s 19-25G. The appropriate needle
gauge and length are determined by a number

of factors, including target tissue, drug formula-
tion and patient population.

2.5.10 Contact needles

Contact needles are made of gold, silver or stain-
less steel and have rounded tips that are applied
upon the acupuncture points. They come into
contact with the skin (touching it) but without
penetrating into the patients body. Traditional
Chinese philosophy establishes that an energetic
flow is created through the properties of differ-
ent metals in touch with the skin with the energy
of the specifc meridian points. Examples of
contact needles are the Maeda, Zanshin and
Teishin needles.

2.6 LOCATING THE PUNCTURE SITE

The target tissue for the puncture can be very
diverse (fgure 2.8) and will be determined by
the therapy goal and the specifc puncture
technique.

2.6.1 TLocal stimulation

T he structures that are most frequently stimu-
lated are at the level of the muscle, the classic
location over the taut band and M TrP, although
the motor point can also be stimulated. Occa-
sionally, the location of both these points (myo-
fascial and motor) coincides with the acupuncture
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FIGURE 2.8 m Local stimulation. 1, Motor point (motor nerve trunk at hilum); 2, muscle belly (muscle spindles);
3, musculotendinous junction (Golgi tendon organs); 4, muscle belly (paciniform corpuscles near musculotendi-
nous junction); 5, muscle belly (free nerve terminals: A-delta fbers, C fbers); 6, muscular trigger point (neu-
romuscular junction and other loci); 7, neurovascular bundle (nerve, artery, vein and/or lymphatics); 8,
tenoperiosteal junction; 9, deep fascia; 10, peripheral nerve trunk (motor and sensory nerves); 11, healthy tissue
around injury or unhealthy tissue; 12, fascial plane (between muscles) or tight band (within muscle); 13, perios-
teum; 14, joint capsule; 15, intra-articular insertion (synovial membrane); 16, ligament; 17, distal arteriolar
network. (Courtesy of Dr. Alejandro Elorriaga Claraco). (Colour version of figure is available online).

points (see chapters 3 and 15). At the level of the
tendon, it is usually the tendon itself while, over
the nervous tissue, it is possible to stimulate the
proximity of the peripheral nerve branches with
techniques such as electroacupuncture or liber-
ate their entrapment using PNE.

2.6.2 Segmental stimulation

Segmental symptoms may be located on the der-
matome, the myotome, the sclerotome (table
2.5) or the viscerotome (table 2.6) of a segment
(or related segments) (f gure 2.9). For example,

TABIE2.5 Sclerotome and sites used
for stimulation

Sclerotome Target stimulation

Cl Occiput

C4 Acromion

C4, C5 Spine of scapula

C5 Greater tubercle of humerus

Co, C7 Lateral epicondyle

T1-L5 Spinous process

L2 Iliac crest

L3, L4 Medial aspect of tibial plateau

L5 Greater trochanter
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TABILE 2.6 Viscerotome: segmental levels of the autonomic innervations of the body

Part or organ of body Sympathetic Parasympathetic
Sublingual and submandibular salivary glands TI-T4 Facial nerve
Parotid salivary glands TI1-T4 Glossopharyngeal nerve
Heart T1-T4 Vagus nerve
Lung TI-T4 Vagus nerve
Kidney TS5-T9 Vagus nerve
Gastrointestinal tract

Oesophagus T5-T6 Vagus nerve
Stomach T6-T10 Vagus nerve
Small intestine T9-T10 Vagus nerve
Large intestine: to splenic flexure TI1-L1 Vagus nerve
Large intestine: to splenic flexure to rectum L1-L2 S2-S4

Urinary bladder T12-L2 S2-S4
Reproductive system (male and female) T12-12 S2-S4

a superfcial pain at the shoulder (dermatome)
can be generated by an alteration at C4 or a
trigger point with referred pain to the deltoid
muscle (myotome) can be related to a segmental
C5-6 alteration; similarly, pain on the lateral
elbow epicondyle (sclerotome) can be associated
with dysfunction of C6, and problems in the
stomach (viscerotome) can be related to an alter-
ation at T 6.

KEY POINTS

During puncture techniques, it 1s important to
distinguish between those symptoms or signs
with a local origin and those that are the result
of a segmental dysfunction. Functional assess-
ment 1s essential.

2.7 NEEDLING TECHNIQUES

2.7.1 Insertion-based techniques

Insertion-based techniques are simple but
require practice so that they can be performed
skilfully, causing less pain. The most commonly
performed techniques are:
 Holding the needle: the needle must be
held with the tips of the thumb and index
fnger of the hand that is performing the
puncture (currently the dominant hand).
The tip of the middle fnger protects the
needle and helps guide 1t. T he other hand
can stabilize the puncture area or help
guide the needle.
 Flat palpation: the non-dominant hand
f xesthe affected arca and tenses or stretches
the skin surrounding the target tissue with
the help of the index and middle fnger or
the index and thumb or the middle fnger

and thumb. T he dominant hand inserts the

needle between both fngers (f gure 2.10).

Pincer palpation: with the thumb and index

fnger of the non-dominant hand the tissue

is pinched at the level of the selected point
while, with the other hand, the needle is
inserted. In acupuncture this technique 1s
adequate for points with lesser subcutane-
ous tissue located directly upon the bony
structures and, in dry needling, for the
muscles where a pincer grip can be applied,
such as the sternocleidomastoid muscle or

the biceps brachu (f gure 2.11).

Puncture with a guide tube: a puncture

using a guide tube is employed for per-

forming a fast puncture with painfree inser-
tion. The application procedure varies
depending on the size of the needle.

« Application procedure for a standard
needle using a guide tube (f gure 2.12):
the application procedure consists of
placing the guide tube (which comes
with the needle) in contact with the site
where the needle 1s inserted. T he needle
protrudes above the tube, so that between
the top of the handle of the acupuncture
needle and the upper end of the guide
tube there 1s typically 3—5 mm clearance.
Afterwards, a blunt tap is applied with
the index fnger on to the needle while
supporting it with the other hand in
order to insert it 3—5 mm through the
skin into the acupuncture point. The
blow can be performed with the distal or
middle phalanx (in which case the tap
must be frmer and must achieve inser-
tion of the needle into the frst skin
barrier in a more effective manner).

 Application procedure for longer needles
using a guide tube (fgure 2.13): the
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» Axial and Anterior Trunk Inputs

Trunk neurostimulation sites

18. Posterior rami C1-S4 (epaxial muscles)
19. Anterior rami T1-12 (hypaxial trunk muscles)

Miscellaneous extra-segmental stimulation sites

20. Neurofunctional auricular inputs
21. Neurofunctional head inputs

22. Distal somato-vagal reflex sites

23. Distal neuro-central reflex sites

24. Neuroanatomical scalp acupuncture

Copyright © 2012 Dr. Alejandro Elorriaga Claraco. All rights reserved.
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FIGURE2.9 = Segmental stimulation. (Courtesy of Dr. Alejandro Elorriaga Claraco). (Colour version of figure is available

online).
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FIGURE 2.12 m Application procedure using a standard
needle and a guide tube. (Colour version of fgure is
available online).

FIGURE 2.10 = Flat  palpation.
(Colour version of fgure is avail-
able online).

FIGURE 2.11 = Pincer palpation.
(Colour version of fgure is avail-
able online).

TeWa® acupuncture brand has been a
pioneer in the development of the Safe-T
sleeve (f gure 2.4C) in order to ensure a
correct and safe application of longer
needles. In this case, each needle comes
with a guide tube, one of which is the
same as the conventional guide, which 1s
called the insertion tube, as it allows the
professional to insert the needle into
the dermis (in the manner described in
the previous point) and a second, shorter
guide, called a guide sleeve, which is on
the outside of the insertion tube, is used
after withdrawing the conventional guide
tube. The sleeve enables completion of
the insertion and manipulation of the
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FIGURE 2.13 = Application procedure for longer needles using a guide tube. (Courtesy of Te Wa®).

needle without compromising sterility,
as this system enables needle insertion
without having to touch the needle shaft.
 Puncture guiding the needle with the
other hand: in puncture of the deeper
points, longer needles are used. In order to
avoid the necedle deviating from the
intended direction, or to avoid the needle
bending, it is guided with the other hand,
which holds it using sterile cotton wool
(fgure 2.14). Currently, there are double
guide tube S,yStem,S that guarantee safe FIGURE2.14 m Invasive technique using the other hand
and correct insertion of longer needles as a guide. (Colour version of fgure is available
(TeWa® system). online).

2102/
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FIGURE 2.15 = Invasive technique using nail pressure.
(Colour version of fgure is available online).

* Puncture applying pressure with the nail:
the nail of the thumb or index f nger applies
slight pressure upon the area that 1s to be
punctured. T he puncture takes place along-
side the nail, so that the nail acts as a guide
for the insertion of the needle whilst secur-
ing the point (f gure 2.15).

Once the frst skin barrier is crossed, it is recom-
mended to perform small movements with the
needle in order to facilitate insertion, especially
when the needle remains ‘stuck’ in the facial
tissue.

It is possible to decrease the painful sensation
that accompanies needle insertion by using a dis-
traction strategy:

« Complete the procedure using a guide

tube.

* Verbal-cognitive distraction: start a relaxed
conversation with the patient on a pleasant
topic (e.g. holidays, travel, sports), which
will help distract the person’s attention
away from the needle.

« Progressive contact: place the needle tip for
a moment on the subject’s skin to provoke
a minimal pain and then introduce the
needle 1-2 mm before the fnal insertion.
Do this with care, as the opposite effect can
be observed in patients who are apprehen-
sive of needles.

« Skin pinch: give a small pinch of the skin
to desensitize the mechanoreceptors and
then immediately perform the puncture.

* Respiratory cycle: insert the needle while
the patient is exhaling.

2.7.2 Mobilization/manipulation
techniques

T he needle mobilization and manipulation tech-
niques are the different procedures performed
by the professional to reach the puncture target.
The most commonly used manipulation tech-
niques are as follows.

<1mmT_: ——T>2mm
4-8 Hz) | —— (-2 Hp)
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FIGURE 2.16 = Lifting and thrusting. (Colour version of
fgure is available online).

Insertion

The needle is introduced to the desired depth
and then immediately withdrawn without twist-
ing or stimulating the tissue in any way.

Lifting and thrusting

The needle is lifted upwards and thrust down-
wards. A low-amplitude movement is used
(<1 mm) combined with high frequency (approx.
4-8 Hz) or high amplitude (>2 mm) and low fre-
quency (approx. 1-2 Hz) over different planes
(f gure 2.16). This can be performed on a single
plane or on multiple tissue planes (fan-like
application).

Sparrow pecking

This is a method of rapid lifting and thrusting.
Once the needle is introduced to the desired
depth, it 1s partly withdrawn, thrust and rotated
rapidly various times like a bird pecking food
(f gure 2.17). T his technique must be avoided in
arcas of the plexus. This is the technique of
choice for stimulating the periosteum and the
corresponding sclerotome, and is called perio-
steal pecking. For example, it 1s used over the
acromion in order to stimulate C4 or the lateral
epicondyle to stimulate C6-7.

Scraping

T his technique consists of using the nail of the
index fnger to scrape the needle handle while
the needle 1s inserted in the target region (f gure

2.18).

Swaying

T his technique consists of holding the handle of
the needle and gently swaying it from left to
right (f gure 2.19).
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FIGURE 2.17 = Sparrow pecking.
(Colour version of fgure is avail-
able online).

FIGURE 2.18 m Scraping. (Colour
version of fgure is available
online).

Flicking

T his consists of flicking the needle handle or tail
with the index f nger to shake the needle slightly
(f gure 2.20).

Rotation

Together with simple puncture, rotation is the
most frequently applied needle movement.
Four main components to the needle twist
are described: (1) the width (small-large);
(2) the frequency (high—-low); (3) the direction

(unidirectional-bidirectional); and (4) the
number of rotations.
 Width: reduced width (rotation of the

needle with a rotation angle of <90°) or
greater (rotation angle >180°) (f gure 2.21).
Frequency: rotations of a high frequency
(approx. 4-8 Hz) and low frequency
(approx. 1-2 Hz) are both considered.

Direction: unidirectional or bidirectional;
in other words, twisting one way or the
other. In this case, the studies performed'* "
conclude that the unidirectional or bidirec-
tional twist generated by the needle can
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FIGURE 2.19 = Swaying. (Colour
version of fgure is available
online).

FIGURE 220 = Flicking. (Colour
version of fgure is available
online).

A 90°
(—3} D

FIGURE2.21 = Needle rotation angle. (A) 90°. (B) 180°. (C) 360°. (Colour version of fgure is available online).
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induce an active response of fbroblasts
(fgure 2.22). There are several possible
combinations for stimulating the tissue via
the mechanotransduction mechanism."” "’
With rotation this is in a single direction
(unidirectional) and a conceptual model
can be established'* ' that is reproducible
in clinical practice. When the needle 1s
given a few twists, the connective tissue
1s tensed and this causes the needle to
become ‘blocked’ or ‘stalled’ (called ‘needle
grasp’) (f gure 2.23). In this case, additional
rotation causes large amounts of connective

A

FIGURE 222 wm Effect of rotating
the needle. (A) Insertion into
points close to the target tissue.
(B) The twist causes a mechanical
stimulus on the target tissue.
(Colour version of fgure is avail-
able online).

tissue to remain rolled around the needle
forming a spiral or, presumably, generating
a strong mechanical stimulus. It is not clear
what happens with the stimulus generated
by the needle in a bidirectional twist, when
the needle 1s twisted slightly one way and
then twisted in the same manner in the
opposite way.

« Number of rotations: several possible com-

binations are available in order to obtain a
stimulus over the fbroblasts. It 1s thought
that an optimal response is obtained with
two or three turns.'” "’

FIGURE2.23 = Effect of rotating the needle upon the soft tissue: needle grasp. (A) Insertion. (B) Rotation. (Adapted
from: Langevin HM, Konofagou EE, Badger GJ, et al. Tissue displacements during acupuncture using ultrasound elas-
tography techniques. Ultrasound Med Biol. 2004 Sep;30(9):1173-1183). (Colour version of figure is available online).



82 PART I INVASIVE TECHNIQUES IN PHYSIOTHERAPY AND MUSCULOSKELETAL MEDICINE

—eo—— J
. 4 Ve
—— P :
,»‘/( .
f (
N 3
| \ o

{"im\\\\\“\“\‘\\\\Y\'\\\\\Wﬁ g
\ \

@)
o

FIGURE2.24 m (A) Superfcial dry needling. (B) Deep dry needling. (Colour version of fgure is available online).

KEY POINTS

The most common needle manipulation tech-
niques are lifting and thrusting of the needle,
together with rotation.

2.7.3 Applied techniques

Acupuncture

The most commonly applied techniques in acu-
puncture are insertion with rotation and sparrow
pecking. Traditional Chinese medicine distin-
guishes between tonif cation (stimulation) tech-
niques and sedation (dispersion). High-frequency
techniques, with short rotation in the sense of
the meridian, are considered to be tonifying, and
low-frequency techniques, with longer rotations
and in the opposite sense of the meridian, are
sedating techniques (see chapter 15). T he scrap-
ing technique is used as a tonif cation technique
in selected points for chronic cases.

Dry needling

Dryneedling techniques can be classif ed accord-
ing to whether the needle reaches the MTrP and

the taut band. In this manner, one can differenti-
ate between superf cial dry needling techniques,
when the needle is inserted about 5-10 mm into
the tissue above the MTrP (f gure 2.24A) (simple
insertion), and deep dry needling techniques
when the needle passes through the MTrP (f gure
2.24B) (technique of sinking and raising the
needle in a fan-like application) (see chapter 8).

Percutaneous needle tenotomy

Percutaneous (across/through the skin) needle
tenotomy (cutting or making an incision in a
tendon) is a common procedure in the treatment
of chronic tendon problems. In this technique, a
hypodermic needle 1s advanced through the skin
in order to make small incisions and slices within
a tendon (approximately 20-30 needle passes)
(see chapter 11).

Percutaneous needle electrolysis

Regarding the treatment of the tendon tissue,
PNE techniques such as EPI®, EPTE® or
MEP® are targeted at different interphases
(superfcial interphase, intratendon and deep
interphase) (f gure 2.25) while, in the case of the
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FIGURE 2.25 m Percutaneous

needle
(Colour version of fgure is available online).

electrolysis.

muscle tissue, the approach to the MTrPs con-
sists of lifting and thrusting the needle into dif-
ferent planes in the taut band and MTrP (see
chapters 8 and 14). T hese techniques are often
associated with needle rotation to reinforce the
mechanotransduction effect.”” "

Mesotherapy

The most commonly used techniques in meso-
therapy are epidermal and intradermal injection,
intradermal nappage and intradermal papule (see
chapter 17). In these cases, the medication 1is
applied at a local level in small but repeated
quantities. In addition, application without med-
ication can be performed (‘dry mesotherapy’), as
the cutanecous stimulation of the needle itself
(approximately 4 mm) generates a local response
(increased circulation and metabolism at the
local level) and constitutes a segmental stimulus
at the dermatome level.

Injection therapy

Injection techniques can be divided into single-
injection techniques and ‘peppering’ or ‘fan’
techniques. T he single-injection technique con-
sists of depositing the solution in a single flow
(the bolus technique) at the identifed area of
maximal tenderness. T he entire contents of the
syringe are deposited at the site, after which the
needle is withdrawn. This technique is most
often used for the treatment of bursae and joint
cavities.

The ‘peppering’ or ‘fan’ technique involves a
fanning in-and-out motion of the needle while
injecting the affected tissue (several small drop-
lets). Three-dimensional imaging of the target
structure is an important adjunct to this tech-
nique as the needle tip must be introduced into

different parts of the structure via half-with-
drawals and redirections in order to be able to
inf Itrate the solution both deeply and more
superf cially. This technique is probably the
most commonly used method for tendons and
ligaments.

2.8 APPLICATION MODALITIES

A series of different application modalities exist
with regard to needle puncture techniques.
These are the application at a greater or lesser
depth, or the use of a greater or lesser tilt with
a manually guided application (or with the use
of ultrasound guidance), the use of local anaes-
thesia or not, depending on the application time
and, fnally, whether these are associated with
other physical agents such as heat (moxibustion)

or electricity (e.g. electroacupuncture, electro-
lipolysis, PNE).

2.8.1 Palpation-guided versus
ultrasound-guided

Invasive techniques can be applied using palpa-
tion (conventional anatomical landmark palpa-
tion-guided interventions) or musculoskeletal
ultrasound (ultrasound-guided interventions)
(see chapter 7).

Traditionally, invasive techniques have been
palpation-guided, and are an intrinsic part of the
technique, such as in the case of acupuncture,
where there is a thousand-year-old representa-
tion of the meridians and acupuncture points
along with their corresponding anatomical and
topographical relations.

The main advantage of ultrasound-guided
interventions is that they enable a completely
safe technique, reducing the risks of complica-
tions, and increasing the effectiveness of the
technique, as these applications allow identif ca-
tion of the affected tissue and, therefore, treat-
ment is specif cally targeted at the area. T his 1s
especially important in techniques such as PNE
or dry needling where deep tissues are treated.

The main diff culties associated with the
application of ultrasound-guided techniques are
the technical problems of managing the ultra-
sound probe and the needle bimanually and the
impossibility of performing the application in
select small areas with conventional probes, as
there 1s not enough space.

In any case, musculoskeletal ultrasound
enables analysis of the tissue and, therefore, the
presence of a vasculonervous element can be
ruled out and a follow-up of the treated area is
possible.
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2.8.2 Depth of the puncture

T he depth of the puncture depends on the loca-
tion of the target body structure that one intends
to stimulate, the constitution of the patient (thin,
athletic or stocky patients) and the invasive tech-
nique to be applied. Besides this, in traditional
Chinese medicine the overall symptoms are con-
sidered. For example, when the process is mild
or acute a more superf cial puncture is performed
whereas, in severe or chronic pathologies, needles
are generally introduced at a greater depth.

From a neurophysiological point of view, the
puncture depth is an essential element to achieve
segmental stimulus of the different structures,
and depending on whether one wishes to stimu-
late at the level of the dermatome, myotome,
sclerotome or viscerotome (fgure 2.26) (see
chapter 10). According to this concept, the
deeper the application, the greater the stimulus.

Scientif ¢ evidence suggests that a greater
puncture depth achieves a greater local response
(greater superf cial blood flow in the skin and the
muscle).'*!

Depending on the invasive technique, the
following approximate tissue depths can be
stimulated:

* Mesotherapy uses subcutanous applications

at 3—4 mm.

 In acupuncture most punctures are per-
formed at a maximum depth of 1 cm.

* In electrolipolysis the applications are per-
formed on the fat tissue from 1 cm to
4-5 cm depth.

* Dry needling and PNE techniques use
punctures at various depths; the most
common range from 1 cm to 7 cm deep,
depending on the target tissue.

T6 (

2.8.3 Direction of the puncture

T he puncture angle depends on the topographic
characteristics of the selected point and its target
structures (f gure 2.27).

Perpendicular puncture

A perpendicular puncture is performed in areas
of muscle or fat tissues. In this case, the needle
is introduced perpendicularly to the skin surface.

Oblique puncture

The necedle is inserted at an angle of 30-50° in
relation to the skin surface. This technique is
used when the target tissue must be accessed
obliquely in relation to the puncture point. It is
appropriate in points with scarce soft tissue, for
example in an approach on the thorax in order
to avoid a pneumothorax or when treating the
head area. It is also used in techniques of zoned
acupuncture,” when the needle is inserted at 30°
to the skin and introduced until it remains flat
upon the skin.

Transverse/horizontal puncture

The needle is introduced at a 5-15° angle in
relation to the skin surface. This technique is
used in points located below a very thin layer of
soft tissue, such as, for example, in the case of
acupuncture points found on the skull.

2.8.4 Number of needles

The number of needles used in the same session
depends on the technique. In acupuncture and

; Acupuncture
T7 7 needle
i Sclerotome T7
T8 |
i ar Myotome T7
% ¢
5 k FIGURE 2.26 m Puncture depth. Topographic
g\ relations among the different structures in
v Dermatome T7 the T7 segment. Depending on the depth of

! ol

Viscerotome T7

Sclerotome T11

(rib)

AYmm Myotome C6-C8
( j (latisstmus dorsi)

puncture, different segments can be influ-
enced. (Adapted from: Ma YT, Ma M, Cho ZH.
Biomedical Acupuncture for Pain Management.
An Integrative Approach. St Louis, MO:
Elsevier; 2005). (Colour version of figure is avail-
able online).
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FIGURE2.27 = Direction of the puncture. (Colour version of fgure is available online).

TABLE 2.7 Factors involved in the strength of sensory stimulation (-/+) that may

affect the dose of a treatment

Treatment variable —

Number of points

Needle type
Number of needle

Minimum treatment involves one
point only; usual treatment
involves 4-10 points

Highly polished surface reduces effect

Minimum one needle insertion

More points

Larger diameter may have greater effect
More insertions

Insertions
Depth of insertion
Needle stimulation

Superf cially

Type of electrical
stimulation

Needle retention time 10 mi1 (acupuncture)

Treatment frequency Usually weekly

mesotherapy, the number of punctures is greater
than in dry needling or PNE. In clinical acu-
puncture practice, 8—10 punctures are used on
average in each session (up to a maximum of 30),
and the number of sessions per week is usually
one or two. T he recommendation 1s to increase
the dose gradually once you know how the
patient responds. Table 2.7 shows the factors
involved in the strength of sensory stimulation
that may affect the dose of a treatment.
Similarly, it is important to assess the clinical
state of the patient, especially in the presence of
disorders such as f bromyalgia, which can react
with episodes of intense pain if the system is
overstimulated by a large number of punctures.
Likewise this 1s true where the immune system

Only manual (mechanical) stimulation

Transcutaneous electrical nerve
stimulation (TENS), microcurrent

From superfcial to deep

Increasing from manual, such as the
addition of electrical or heat
stimulation after needle insertion

Galvanic current, high-volt pulsed
galvanic stimulation

Longer is generally considered to be
stronger, up to about 30 minutes
maximum (acupuncture)

Twice weekly

1s depressed, or in 1llnesses such as diabetes,
when the inflammatory response is altered.

KEY POINTS

The greater the number of needles, the greater
the stimulus to the system.

2.8.5 Tocal anaesthetic measures

Invasive techniques can be applied with the help
of local anaesthetics in order to reduce pain and
increase patient comfort. They are especially
useful in sensitive areas, such as the sole of the
foot; however they reduce the possibility of
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patients being able to correlate the pain (that
motivated the consultation in the frst place)
with the area that the needle is stimulating. T he
most commonly used measures are topical
EMLA"™-type creams and sprays or cold systems
such as Coolsense®:

« EMLA™: this is a local anaesthetic com-
posed of lidocaine and prilocaine, which is
indicated for alleviating pain on the skin
prior to interventions such as punctures.
The common dose in adults for puncture
techniques is approximately 2 g (1 g of
EMLA"™ is approximately 3.5 ¢cm). For this
purpose, the cream must be applied to the
area and covered with an occlusive dressing
(for example, transparent plastic) for a
minimum of 1 hour and a maximum of 5
hours.” T his is commonly used in applica-
tions over the perineal muscles.

« Cold sprays: a local anaesthetic effect is
achieved with the application of a cold
spray to the skin surface. The procedure
consists of applying a spray over the skin
for 2—4 seconds at a minimal distance of
20 cm, with an approximate angle of 30°,
and a small and uniform spraying with two
or three applications. It is advisable to avoid
spraying a single point, as this can produce
acute pain. The frst time cold spray is
applied it 1s advisable to demonstrate the
technique to the patient frst by applying
the cold spray on the physiotherapist’s
hand, and then using the spray on the
patients hand to avoid a shock or muscle
spasm 1n the area to be treated. These
products are particularly used in mesother-
apy applications (f gure 2.28A).

* Coolsense®: this is a recently developed
system consisting of a local anaesthesic
that, when it comes into contact with skin,
makes 1t cold. In this case anaesthesia is
achieved by contact of the instrument with
the target area of the skin at a temperature
of between 0 and —4°C for 4-5 seconds.
Prior to the application, the instrument is
kept in the freezer for a minimum of 1 hour
(f gure 2.28B).

T he main advantage of the cold systems (sprays
and Coolsense®) in comparison to EMLA™ is
the time needed to achieve local anaesthesia.

2.8.6 Needle retention time

We can distinguish between immediate, semi-
permanent and permanent punctures. There 1s
no evidence to show that immediate punctures
are superior to semipermanent or permanent
punctures.
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FIGURE2.28 m (A) Cold spray. (B) Coolsense®.

 Immediate punctures are kept in place
during the session.

« Semipermanent punctures are kept in place
until the following session.

« Permanent punctures are left in for a long
time (generally until they fall away by them-
selves). They are usually implanted in the
outer ear. T he technique consists of intro-
ducing the needle and stabilizing it with
surgical tape until it falls out on its own.

2.8.7 Associated physical agents

T he mechanical effect of the needle (associated
with the puncture) can be combined with other
physical agents and electrotherapeutic modali-
ties, such as:

« Heat: the application of heat via the
needle (known as ‘hot-needle acupunc-
ture’) 1s used in moxibustion techniques
(f gure 2.29).

e Light.infrared light may be used with acu-
puncture applications as an associated
measure to promote relaxation.

« Electricity: there are several possibilities
for combining the mechanical effect of the
needle with the electric current (transcuta-
neous electrical nerve stimulation [T EN S]-
type current [acuT EN S] or microcurrents)

(see chapter 16) (f gure 2.30).
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* Vibration: with a tuning fork or manual
‘vibration’ techniques, whereby the needle
is grasped and vibrated.

2.9 OBJECTIVES OF THE NEEDLING
TECHNIQUES

Six main objectives are associated with the inva-
sive techniques: (1) De-Xi (Qi) sensation; (2)
local twitch response (LT R); (3) reproduction of
the pain pattern; (4) tissue elasticity; (5) needle
effect; and (6) muscle contraction.

2.9.1 De-Xi (Q1) sensation

According to acupuncture technique, if the acu-
puncture point has been correctly located as
regards direction and depth, the patient may
describe sensations such as: ‘dull pressure’,
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FIGURE2.29 = Moxibustion. (Colour version of f gure is
available online).

FIGURE 230 = Electroacupuncture.
(A) Ashi points. (B) Intramuscular.
(Colour version of fgure is avail-
able online).

‘electric tingling’, ‘tension’, ‘heaviness’ and
‘heat’, all of which last for milliseconds,”* and
which are different from the simple pain associ-
ated with the puncture. This phenomenon 1is
known in Chinese literature as De-Xi or Qi
(which represents the arrival of Xi or Qi energy).
The goal is to trigger the De-Xi and orient it
towards the preferred direction. In other words,
once De-Xi 1s elicited, the needle must be
directed towards the area of interest. For
example, in the TH23 point (located upon the
tail of the eyebrow) the De-Xi is sought and the
needle is oriented outwards in the case of tem-
poral headaches, or inwards in the case of eye
pathology or tear duct disorders. If the De-Xi
sensation irradiates along the course of the
meridian, the phenomenon of propagated sensa-
tion along channels occurs. This is most fre-
quent when muscle points are stimulated. In the
same manner, the professional must perceive the
De-Xi as a resistance to the movement of the
needle, which is known as ‘needle grasp’.

Most acupuncture specialists consider the
provocation of De-Xi during puncture as a sign
of apositive clinical result.”* * Recently, however,
the influence of De-Xi in the result of acupunc-
ture treatments was studied for patients with
osteoarthritis of the knee and hip.”’ T he results
showed that there was no signif cant correlation
between the strength of the De-Xi and the
improvement of the pain and, also, that there
were no signif cant differences in pain relief for
those who felt De-Xi and those who did not. The
study concluded that the presence and intensity
of De-Xihave no effect on the pain relief obtained
in patients with osteoarthritis. The De-Xi effect
can be reinforced when associated with the stim-
ulus of the needle with electric current (electroa-
cupuncture) or the vibration (tuning fork or
manual ‘vibration’).

\\\\\\\\\&\\\I\\Y\‘“\\\\\\£




88 PART I INVASIVE TECHNIQUES IN PHYSIOTHERAPY AND MUSCULOSKELETAL MEDICINE

2.9.2 Local twitch response

The LTR 1s an involuntary muscle contraction
associated with puncture on an MTrP or neigh-
bouring area. This response has a diagnostic
character, as it confrms the existence of a myo-
fascial dysfunction and a therapeutic dysfunc-
tion, as elicitation of an LTR is associated with
greater effectiveness of the puncture technique
(see chapter 8). T here appears to be a correlation
between the high velocity with which the needle
is inserted and the possibility of obtaining an
LT R.31_33

2.9.3 Reproduction of the pain
pattern

The reproduction of the patient’s symptomatic
pain (the reason for the consultation) can be
achieved by a mechanical deformation of the
affected tissue (compression, traction, stretching,
contraction or puncture). In the case of stimula-
tion with MTrPs via dry needling or PNE it is
possible to reproduce the patient’s referred pain
pattern or, in the case of a tendinopathy, trigger
the pain pattern that the subject experiences after
a sports activity, although this is usually of less
intensity. For example, needle stimulation of the
MTrP found on the infraspinatus muscle can
cause pain in the patient’s anterior shoulder. Also,
stimulation in the inferior pole of the patella in
relation to the deep fbres of the patellar tendon
and H offa’ fat pad can reproduce the symptoms
of patellar tendinopathy.

2.9.4 Tissue elasticity

During the application of puncture techniques,
changes in tissue texture are perceived by the
therapist, and often a signif cant reduction in
tissue resistance is felt. T his is described by the
authors as a ‘softening’ effect of the involved
collagen tissue. It can also be a useful criterion
for the physiotherapist, indicating the need to
fnish the application of the technique. In this
sense, the needle or needle holder acts as an
extension of the therapist’s hands through which
this change is perceived.

2.9.5 Needle effect

The needle effect, described by Lewit,” is the
immediate analgesic effect of the puncture when
the needle manages to reach the precise point
responsible for the patients symptoms. The
improvement in real time is referred to as the
summation of the immediate improvement of

the pain as well as the function (e.g. mobility,
force, stability).

2.9.6 Muscle contraction

In the stimulation of the motor point and the
peripheral nervous branch, the objective is to
achieve a rhythmic non-painful contraction. On
occasion, the initial contraction is irregular and
of poor quality, and this is indicative of muscular
dysfunction.

In any of these circumstances, the effective-
ness of the puncture technique is greater.

2.10 SENSATIONS PRODUCED BY
THE NEEDLE PUNCTURE

2.10.1 Provoked sensations

The biological mechanisms associated with the
puncture will determine the characteristics of
the different sensations that the patient describes
during the treatment.

The puncture per se is considered to be
a process of nociceptive stimulation that
causes mechanical and biochemical effects. T he
mechanical effects are the pressure of the needle
on the skin, the target area and the alteration
of the nociceptors. The biochemical effects
include the neurogenic inflammation induced by
the needle and the liberation of neuropeptides
from the nociceptors and the different tissues,
substance P, bradykinin, prostaglandins, serot-
onin, somatostatin and calcitonin gene-related
peptide.”

When the physiotherapist inserts the needle
into the patients body, the frst effect is loss
of continuity of the skin (frst defensive barrier
of the immune system) and of the superf cial
fascia. The puncture produces a ‘microtrauma’
or ‘microlesion’ in the whole of the soft tissue
that it passes through, including muscle fbres,
nerve terminals, blood vessels, fascias, tendons,
ligaments and periosteum. It also activates the
self-repairing processes of the tissue. These
‘microlesions’ are understood to be a mechani-
cal and neurophysiological stimulus of the soft
tissue via a physical agent such as the needle.
T hey remain active when the needle 1s extracted,
which makes the biological system activate both
the physiopathological repair systems of the
soft tissue, as well as the necurobiological
systems of pain in order to normalize the acute
or chronic dysfunction of the soft tissue. T his
process requires coordination of the nervous,
immunoendocrine and cardiovascular systems,
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via control that 1s determined both by periph-
eral mechanisms (e.g. nociceptors and the lib-
eration of neuropeptides) as well as central
mechanisms.

Once the needle touches the patient’ skin and
passes through it, the response of the nocicep-
tors of the sensitive cutaneous nerves is quite

varied (especially type III fbres or type A0)
(table 2.8 and f gure 2.31). T herefore the sensa-
tion the patient feels can range from a nervous
current that extends from proximal to distal
(equivalent to De-Xi or Qi described in acupunc-
ture), to shooting pain, tingling and even, at
times, a feeling of burning. Once the needle

TABILE2.8 Neurophysiology of needling

Sensory fibre Sensory fibre Diameter Velocity Role in Response

ABC type EIV type (nm) (m/s) Function analgesia  elicited

Aa la 15-20 70-120 Annulospiral muscle
spindles (length)

1b Golgi tendon organ

(load)

AP I 5-12 30-70 Touch

Ay I 3-6 15-30 Flower spray muscle + Numbness
spindles (length)

Ab I 2-35 12-30 Pinprick sensation + Aching,
(=frst or fast pain) distension,

heaviness
C 1\Y 0.4-1,2 0.5-2 Aching pain (=second Soreness

Adapted from Guyton and Hall.*?

or slow pain)

Tissue damage

Chemical mediators
Bradykinin, 5-HT,

Prostaglandins
Substance P
Mast cell Y Blood vessels
N\ l
l l Increased
permeability
\» and dilation
Action potential l
propagation
V Inflammatory
To the spinal cord oedema
FIGURE 2.31 = Tissue damage and micro-
biological injury created by the needle. '
(Adapted from: Watson T. Electrotherapy: N7 Free nerve endings
Evidence Based Practice. 12th edn. Edin- -
burgh, Churchill Livingstone Elsevier; 2008). Spinal cord
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reaches deep tissues, stimulation occurs, mainly
over nerve terminals that innervate the muscle
tissue and unmyelinated nervous sensitive termi-
nals (type IV or type C fbres) which innervate
the blood vessels and other soft tissues.

Commonly, an acute shooting pain appears
when a blood vessel has been penetrated, but it
may be associated with other signs, such as dull
ache, a feeling of pressure, heaviness, residual
pain, tingling, dysaesthesias. In summary, the
sensation depends on the type of nervous fbre
that has been stimulated via the needle and the
physiological conditions of the neighbouring
tissue (for example, the possible presence of
inflammation mediators). It is important to warn
patients that some sensations caused by the
puncture, such as a heaviness, pressure or dull
ache, can remain for 1-2 days (this is something
that occasionally coincides with the peak of
maximal pain, followed by a decrease over the
following 2-3 days).

KEY POINTS

A feeling of shooting pain when the needle is
inserted is usually indicative of having reached a
blood vessel.

On the other hand, when a puncture is per-
formed over points on the patient’s upper or
lower extremities, the patient may experience a
slight sensation of a current ascending or
descending along the length of the stimulated
extremity. T his is equivalent to the phenomenon
of propagated sensations along the channel
(described in acupuncture). W hen punctures are
performed on the trunk, the sensation that a
patient experiences may be local. Some patients
refer to experiencing an odd sensation, similar
to energy circulating from the needle, towards
the head and towards the feet. T his could be due
to the convergence of cutaneous and muscular
afferents.

Immediately after introducing the needle into
the skin and reaching the target tissue, the painful
sensation felt by the patient decreases consider-
ably or totally disappears until needle manipula-
tion commences. T his phenomenon is known as
the ‘silence of the painful sensation’. If, once the
needle 1s inserted, the pain persists, 1s acute, or
generates discomfort in the patient, it is appro-
priate to withdraw the needle and reinsert it in
an adjacent point. Once the needles are inserted,
the patient should also experience a cool sensa-
tion, especially in applications that remain for
longer periods, such as acupuncture. In this case
it is possible to combine the puncture with meas-
ures of superf cial heat, such as infrared.

Although the most common sensations
patients report caused by puncture are produced
via peripheral mechanisms, central mechanisms
also have a role in the clinical presentation of
the patient and the effectiveness of the invasive
techniques. T he central nervous system controls
and coordinates the peripheral mechanisms
when the needle penetrates the skin and reaches
a deep tissue. From the peripheral receptors, the
information passes upwards along the spinotha-
lamic tract, the brainstem, the thalamus and the
hypothalamus until it reaches the somatosensory
cortex and the limbic system. T hese are areas of
the central nervous system that perform impor-
tant tasks, such as nociceptive processing and
perception of the pain experienced by the patient.
In clinical daily practice, reactions such as sweat-
ing, tachycardia or goose bumps (piloerection)
are symptoms that the patient experiences and
which are also key in the effectiveness of punc-
ture techniques.

2.10.2 Response patterns

Regarding the response elicited by the invasive
techniques, different patterns can be described
among the subjects that are important for clini-
cal practice.

Strong responders

T hese are the patients who respond surprisingly
fast to the invasive techniques, immediately after
the application of a small stimulation. This
response may be of relaxation, euphoria, drowsi-
ness or crying and, in any case, they describe a
feeling of feeling ‘well’. These are patients who
require little treatment and few sessions and who
will rapidly improve. They respond far better
than normal.

Weak responders

In these cases the invasive techniques require a
greater stimulation (for example, a greater
number of needles, needles with a larger diam-
eter and the use of manipulation techniques) in
order to achieve an effect. They do not have an
immediate response and it is harder to provoke
stimulus, such as De-Xi. T hese patients require
a greater number of sessions.

Between both of these extremes are the so-
called ‘mid-responders’, who respond more in
the mid-range. In other words, they are per-
ceived as being average, given that approximately
half respond below this value (mid-low respond-
ers), while the other half respond above (mid-
high responders).
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Non-responders

These patients do not display a therapeutic
response to invasive treatment. However,
although some patients may not display an
immediate local or general reaction to the treat-
ment, it does not necessarily mean that they are
‘non-responders’. T his must be assessed in the
mid to long term. Non-responders are usually
associated with changes in the immune system,
such as diabetes, or associated with the con-
sumption of steroids or corticosteroids.

Clinically, 1t is important to distinguish
between strong and weak responders when plan-
ning a therapeutic intervention. In the case of
patients who are weak responders, a treatment
that is below their dosage will not cause relief of
symptoms. However, for strong responders, a
dosage above the necessary could even worsen
their symptoms, at least temporarily. T his reac-
tion is equivalent in pharmacology to the thera-
peutic dosage above the necessary.

2.11 PHYSIOLOGICAL REACTIONS
TO THE NEEDLE PUNCTURE

2.11.1 Skin

T he skin is the frst defence barrier of the human
body. W hen a puncture breaks the skin, a cascade
of physiological events are triggered as aresponse
to the mechanical aggression.

When the patient presents a musculoskeletal
disorder, and during clinical study, the physio-
therapist identif es a sensitive area susceptible to
treatment via a needle puncture. Often, the elec-
tric conductivity of the skin is increased around
this area while its resistance is decreased due to
the presence of liquid in the interstitial space and
the presence of ions as a result of inflammation.
The introduction of a needle at this point will
provoke a local acute inflammatory response of
all skin components. As a consequence, the frst
objective sign is redness of the skin around the
puncture (dilation of the arterial and venous net-
works) followed by the appearance of oedema.
This vasodilation of the autonomous nervous
system is mediated by substance P, triggering an
immune reaction due to stimulation of the mast
cells, which liberates histamine, a platelet-acti-
vating factor and leukotrienes.”*

2.11.2 Connective tissue

When the needle is inserted into the tissue, an
initial coupling occurs between the metallic
body of the tissue and the collagen fbres. This

aff nity is caused by superfcial tension and
attraction between the needle metal and the
electric charge of the connective tissue. Once
this coupling has occurred, the friction force
becomes the leading element. At this point,
needle rotation increases tension in the fbres
due to the fact that they wind around the needle,
which in turn causes traction and realignment
of the network of connective tissue fbres.'” "
Clinically, the physiotherapist perceives needle
resistance, not just with regard to the rotation,
but also frequently occurring when the needle
penetrates the skin and, at the same time, the
patient feels a sensation of rigidity. According to
clinical evidence, the liberation response of this
resistance that the patient experiences is greater
and faster when the application of a galvanic
current is associated with the mechanical needle
stimulus, as occurs in PNE techniques.

T his mechanical stimulus affects the extracel-
lular matrix, the fbroblasts, the cross-bridges
between collagen fbres and, according to
various authors, the capillary endothelial cells.
As a response to this physical deformation,
the cells initiate a cascade of cellular and molecu-
lar events, such as the reorganization of the
intracellular cytoskeleton, migration and cellular
contraction, autocrine liberation of growth
factors and the activation of intracellular infor-
mation tracts and nuclear binding proteins
that promote the transcription of specif ¢ genes.
This physiological phenomenon 1s known as
mechanotransduction.”” "’

For clinicians, it is important to have a clear
understanding of the immediate effect of the
puncture. Although it is known that the success
of the puncture techniques does not solely lie in
manipulation of the needle, in daily clinical prac-
tice, the physiotherapist may beneft from the
effect that this mechanical stimulus provokes
over the resistance of the soft tissue.

2.11.3 Muscle tissue

The puncture produces a decrease in local
muscle tension referred by the patient as a con-
sequence of a myofascial dysfunction. As we have
already explained, the needle manipulation and
the puncture per se have an effect of mechanical
deformation on the fbres of collagen tissue.
According to clinical evidence, the mechanical
stimulus also helps to stretch the muscle, block-
ing, on the one hand, the process of energetic
crisis (described by Simons*") that currently sus-
tains the pathophysiology of the MTrPs as well
as the reflex points of the acupuncture system.
These aforementioned mechanisms have
been demonstrated to be effective for muscular
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relaxation, the re-establishment of local blood
circulation, and the promotion of tissue repair,
without any side effects. Furthermore, if the
patient presents a myofascial acute and localized
pain, muscle relaxation can be achieved immedi-
ately. In other clinical situations ongoing treat-
ment is required.

Conflict of interest declaration

The authors declare that they have no conflicts
of interest.

2.12 REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

World Confederation for Physical Therapy. Policy
statement: description of physical therapy. London,
UK: WCPT; 2011. Available at: <http://www.wcpt.org/
policy/ps-descriptionP T >; [Accessed 20 Jul 2012].
World Confederation for Physical Therapy. WCPT
guideline for physical therapist professional entry level
education. London, UK: WCPT; 2011. Available at:
<http://www.wcpt.org/guidelines/entry-level-education>;
[Accessed 20 Jul 2012].

. Baldry P. Acupuncture, trigger points and musculoskel-

etal pain, 3rd ed. Edinburgh: Elsevier; 2005.
Ma YT, Ma M, Cho ZH. Biomedical acupuncture for

pain management. An integrative approach. St Louis,
MO: Elsevier; 2005.

. Rietschel RL, Fowler JF. Fisher’s contact dermatitis. 6th

ed. Hamilton, Ontario: BC Decker; 2008.

Lilly E, Kundu RV. Dermatoses secondary to Asian cul-
tural practices. Int J Dermatol 2012;51:372-9.

Tanii T, Kono T, Katoh J, et al. A case of prurigo pig-
mentosa considered to be contact allergy to chromium

in an acupuncture needle. Acta Derm Venereol 1991;71:
66—7.

. Romaguera C, Grimalt F. Contact dermatitis from a

permanent acupuncture needle. Contact Dermatitis
1981;7:156-7.

Yamashita H, Tsukayama H, Tanno Y, et al. Adverse
events in acupuncture and moxibustion treatment: a
six-year survey at a national clinic in Japan. J Altern
Complement Med 1999;5:229-36.

Fernandez Villegas I, Bersee HEN. Ultrasonic welding
of advanced thermoplastic composites: an investigation
on energy-directing surfaces. Adv Polym Tech 2010;29:
112-21.

ISO 7886-1. Sterile hypodermic syringes for single use
— part 1. Syringes for manual use. Geneva; 1993.
Langevin HM, Konofagou EE, Badger GJ, et al. Tissue
displacements during acupuncture using ultrasound
elastography techniques. Ultrasound Med Biol 2004;30:
1173-83.

Langevin HM, Bouffard N A, Badger GJ, et al. Subcuta-
neous tissue fbroblast cytoskeletal remodeling induced
by acupuncture: evidence for a mechanotransduction-
based mechanism. J Cell Physiol 2006;207:767—74.
Langevin HM, Churchill DL, Cipolla MJ. Mechanical
signaling through connective tissue: a mechanism for the
therapeutic effect of acupuncture. FASEB J 2001;15:
2275-82.

O’Toole M, Lamoureux P, Miller KE. A physical model of
axonal elongation: force, viscosity, and adhesions govern
the mode of outgrowth. Biophys J 2008;94:2610-20.
Ingber DE. Tensegrity: the architectural basis of cellular

mechanotransduction. Annu Rev Physiol 1997;59:
575-99.

Konofagou EE, Langevin HM. Using ultrasound to
understand  acupuncture. Acupuncture  needle

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

manipulation and its effect on connective tissue. IEEE
Eng Med Biol Mag 2005;24:41-6.

Sandberg M, Lundeberg T, Lindberg LG, et al. Effects
of acupuncture on skin and muscle blood flow in healthy
subjects. Eur J Appl Physiol 2003;90:114-19.

Vincent CA, Richardson PH, Black JJ, et al. T he signif -
cance of needle placement site in acupuncture. J Psycho-
som Res 1989;33:489-96.

Haker E, Egekvist H, Bjerring P. Effect of sensory stim-
ulation (acupuncture) on sympathetic and parasympa-
thetic activities in healthy subjects. J Auton Nerv Syst
2000;79:52-9.

Sandberg M, Lindberg LG, Gerdle B. Peripheral
effects of needle stimulation (acupuncture) on skin and
muscle blood flow in fbromyalgia. Eur J Pain 2004;8:
163-71.

Carriéon J. Acupuntura zonal.
Europea; 2011.

Prospecto: informacion para el usuario EMLA™
25 mg/g + 25 mg /g crema. Agencia Espanola de
medicamentos y productos sanitarios. Available at:
<http://www.aemps.gob.es/cima/especialidad.do?metodo
=verFichaWordPdf&codigo=61096& formato=pdf&for
mulario=PROSPECT O S>; [Accessed 20 Jul 2012].
White P, Bishop F, Hardy H, et al. Southampton needle
sensation questionnaire: development and validation of
a measure to gauge acupuncture needle sensation. J
Altern Complement Med 2008;14:373-9.

Ezzo J, Berman B, Hadhazy VA, et al. Is acupuncture
effective for the treatment of chronic pain? A systematic
review. Pain 2000;86:217-25.

White AR, Ernst E. A trial method for assessing the
adequacy of acupuncture treatments. Altern Ther
Health Med 1998:;4:66-71.

MacPherson H, Asghar A. Acupuncture needle sensa-
tions associated with De Q1i: a classif cation based on
experts’ ratings. J Altern Complement Med 2006;12:
633-7.

Mao JJ, Farrar JT, Armstrong K, et al. De qi: Chinese
acupuncture patients’ experiences and beliefs regarding
acupuncture needling sensation — an exploratory survey.
Acupunct Med 2007;25:158-65.

Park JJ, Akazawa M, Ahn J, et al. Acupuncture sensation
during ultrasound guided acupuncture needling. Acu-
punct Med 2011;29:257-65.

White P, Prescott P, Lewith G. Does needling sensation
(de qi) affect treatment outcome in pain? Analysis of data
from a larger single-blind, randomised controlled trial.
Acupunct Med 2010;28:120-5.

Hong CZ. Lidocaine injection versus dry needling to
myofascial trigger point. The importance of the local
twitch response. Am J Phys Med Rehabil 1994;73:
256-63.

Baldry P. Superf cial versus deep dry needling. Acupunct
Med 2002;20:78-81.

Lewit K. The needle effect in the relief of myofascial
pain. Pain 1979;6:83-90.

Levine JD, Fields HL, Basbaum Al. Peptides and the
primary afferent nociceptor. J Neurosci 1993;13:
2273-86.

Cheng RS, Pomeranz BH. Electroacupuncture analgesia
is mediated by stereospecif c opiate receptors and is
reversed by antagonists of type I receptors. Life Sci
1980;26:631-8.

Kwon S, Lee B, Yeom M, et al. Modulatory effects
of acupuncture on murine depression-like behavior
following chronic systemic inflammation. Brain Res
2012;1472:149-60.

Li M, Tjen-A-Looi SC, et al. Repetitive electroacu-
puncture causes prolonged increased met-enkephalin
expression in the rVLM of conscious rats. Auton
Neurosci 2012;170:30-5.

Barcelona: Hispano



2 NEEDLING TECHNIQUES AND MODALITIES 93

38. Zhang Y, Meng X, L1 A, et al. Acupuncture alleviates the

affective dimension of pain in a rat model of inflamma-
tory hyperalgesia. Neurochem Res 2011;36:2104-10.

39. Xu GY, Winston JH, Chen JD. Electroacupuncture

attenuates visceral hyperalgesia and inhibitsthe enhanced
excitability of colon specif ¢ sensory neurons in a rat

model of irritable bowel syndrome. N eurogastroenterol
Motil 2009;21(12):1302—125.

40.

41.

42.

Becker O, Reichmanis M, Marino AA, et al. Electro-
physiological correlates of acupuncture points and
meridians. Psychoenerg Syst 1976;1:195-212.

Simons DG. New views of myofascial trigger points:
etiology and diagnosis. Arch Phys Med Rehabil 2008;
89:157-9.

Guyton AC, Hall E. Textbook of medical physiology.
12th ed. Philadelphia: Elsevier Saunders; 2011.



This page mtentionally left blank



PART 11

CADAVER-BASED
APPROACHES IN
PHYSIOTHERAPY



This page mtentionally left blank



CADAVER-BASED APPROACHES
IN PHYSIOTHERAPY

Francisco J. Valderrama Canales ¢ Francisco Minaya Munoz °

Fermin Valera Garrido
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3.1 INTRODUCTION

Physiotherapy, intrinsically, requires a thorough
knowledge of the superfcial anatomy of the
human body and an extremely accurate interpre-
tation of the relations between the anatomical
structures of the deep planes. T he incorporation
of new therapeutic procedures from a percutane-
ous approach which are minimally invasive, such
as dry needling or percutaneous needle electrol-
ysis (PN E), makes it essential for physiothera-
pists to broaden their knowledge of the relations
that the muscles, tendons and ligaments have
with regard to the vasculonervous paths and the
various organs in each region. In other words,
one must fully appreciate the topographic
anatomy, in order to be able to ‘scrutinize’ from
the skin’s surface the location of the deep struc-
tures that need to be avoided during the praxis
of invasive physiotherapy techniques, and, on
the other hand, in order to assess properly the
different soft tissues, thereby improving the
application of these techniques.

T hese premises determine the main objective
of this chapter, which consists of presenting the
most relevant anatomical relations for the clini-
cal practice of minimally invasive physiotherapy,
according to the common therapeutic approach
in the anatomical regions of interest.

T he chapter is organized in order to address
the large body regions, without an exhaustive
description of all the subdivided areas (although
these may be cited from time to time). Each
section presents the main relations between the
anatomical structures in the different planes of
each region, the territories of vasculonervous
conflict (which need to be considered in order to
contemplate minimally invasive therapies in
musculoskeletal medicine and physiotherapy),
and the methods for approaching clinically rel-
evant structures using puncture techniques. T his
information must be considered in order to
study the minimally invasive techniques and to
access clinically relevant structures using punc-
ture techniques. An exception is the shoulder,
one of the most common regions from the point
of view of these therapies. The connections

between the numerous muscles that act on the
articular complex of the shoulder are described,
even though these represent the muscles that
reach the area from regions pertaining to the
trunk, the neck or the head. T his singularity is
taken into consideration within this evidently
clear functional relation, and therefore is also
reasonable from a therapeutic point of view.
With regard to the veins and nerves that are
found in the superf cial fascia, subcutaneous or
epifascial tissues, only those that are highly rel-
evant are mentioned.

Regarding the landmarks cited pertaining to
the position of the structures, the professional
should be aware that these are merely a guide,
and that all of them, naturally, are indicated in
relation to the norm established by the anatomi-
cal position. Thus, these cannot be considered
exact patterns, as many correspond to the
descriptions of cadaver dissections and this
already implies differences and variations as
regards the living individual, as interindividual
differences are vast depending on individual con-
stitution, age, height and distinctive anatomy.
One mustnt forget that, in human anatomy,
variation 1S the norm. T hus, caution should be
exercised when coming across expressions such
as ‘two fnger widths’ or similar, and even with
measurement references in centimetres.

In all the descriptions, the most current ana-
tomical terminology is used,"” as published by
the Federative International Committee on Ana-
tomical Terminology in 1998’ and reprinted in
2011° by its successor, the Federative Interna-
tional Program for Anatomical Terminology.
Occasionally, in the text some terms appear that
are not included in the Terminologia Anatdmica,’
but that are indelibly incorporated into clinical
jargon: these terms are shown in brackets the
frst time they are cited in the text, e.g. calcaneus
tendon (Achilles tendon).

3.2 TOPOGRAPHICAL ANATOMY
OF THE HEAD

3.2.1 Regions

T here are many regions that can be described in
the head, but it is not practical for the purpose
of minimally invasive therapies to enumerate
them all, and their boundaries, in detail. N ever-
theless, abundant descriptions are to be found in
the bibliography on topographical anatomy.®’
T hese descriptions will focus on the main ana-
tomical relations, in order to approach the
muscles of mastication and the facial muscles
(mimic muscles).
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3.2.2 Anatomical relations
of interest

T he facial musculature is epifascial and, there-
fore, is found embedded within the subcutane-
ous tissue of the head. T his characteristic means
that the sensitive branches of the trigeminal
nerve and the motor branches of the facial nerve
are the nervous structures that can be acciden-
tally encountered during muscular approaches.
In the same way, profuse vascularization of the
face makes it probable that a vessel will be
reached, although the main ones can be avoided
with adequate knowledge of their pathways
(f gure 3.1).

The muscles of mastication comprise the
temporal, masseter, medial and lateral pterygoid
muscles. The temporal muscle lies in the fossa
of the same name, above the zygomatic arch, and
is covered by the temporal fascia, which is very

FIGURE3.1 = Left lateral view ofa dissection ofthe face
and neck regions. Facial muscles (DAO, depressor
anguli oris; OF, frontal belly of the occipitofrontalis
muscle; OOc, orbicularis oculi; OOr, orbicularis oris;
ZM, zygomaticus major), motor branches of the facial
nerve (1), facial artery (5), submandibular gland
(SMQG), parotid gland (PG) and the masseter muscle;
parotid duct (6). In the temporal region the temporal
fascia and the temporal muscle (T) are observed; the
frontal branch of the superficial temporal artery (2).
Structures of the anterior triangle of the neck: sterno-
cleidomastoid muscle (SCM), infrahyoid muscles (SH,
sternohyoid; OH, omohyoid; ST, sternothyroid; TH,
thyrohyoid), the external carotid artery (ECA) and the
internal jugular vein (IJ' V). In the posterior triangle of
the neck, between the posterior border of the sterno-
cleidomastoid (SCM), the clavicle (C) and the border
of the trapezius (TZ), spinal nerve (3) and the supra-
clavicular branches ofthe cervical plexus (4). (Courtesy
of Drs. JR. Safiudo, T. Vazquez and E. Maranillo).

strong (fgure 3.1). The superfcial temporal
artery ascends vertically and anterior to the
tragus and divides, 2 or 3 cm above the zygo-
matic arch, into the parietal branch, which
ascends 1n the same direction, and into the
frontal branch, which is directed softly upwards
and forwards. The masseter muscle extends
between the angle of the mandible and the zygo-
matic arch. It is partially covered in its posterior
border by the parotid duct (duct of Stenon),
which 1s directed horizontally towards the cheek
to perforate the buccinator muscle and access the
vestibule of the oral cavity (f gure 3.1). Also sur-
facing from the parotid parenchyma, the zygo-
matic and buccal branches of the facial nerve
pass superf cially in a posteroanterior direction
over the masseter (fgure 3.1). The pterygoid
muscles are found in the infratemporal fossa
(f gure 3.2), which is medial to the ramus of the
mandible and inferior to the horizontal plane
marked by the zygomatic arch. The maxillary
artery passes deep to the ramus of the mandible
and 1is directed anteriorly over the lateral aspect
of the lateral pterygoid muscle (30-40% of the
time it does so medially).*” As well as the maxil-
lary artery, the inferior alveolar and lingual
branches of the mandibular branch of the
trigeminal nerve pass by the interstitium created
by the two pterygoid muscles, in the direction of
the mandible and lateral to the medial pterygoid
muscle (f gure 3.2).

3.2.3 Areas of vasculonervous
conflict and anatomical landmarks

T he maxillary artery and the lingual and inferior
alveolar nerve pass through the infratemporal
fossa, where the pterygoid muscles lie. T he mas-
seter muscle, located in the parotid region,
relates to the parotid gland, the parotid duct and
the facial nerve. In the temporal region, from
where the temporal muscle is approached, the
superf cial temporal artery and its branches,
frontal and parietal, are the anatomical struc-
tures that are related to the muscle.

The main anatomical references concern the
position of the parotid gland, the facial artery
and vein, and the temporal artery and its two
terminal branches.'”!" The superior border of
the parotid gland corresponds with the posterior
two-thirds of the inferior border of the zygo-
matic arch. The posterior border is delimited
by the anterior part of the external auditory
foramen, the mastoid process and the anterior
border of the sternocleidomastoid muscle, and
the inferior border corresponds with an imagi-
nary line that unites the vertex of the mastoid
process with the root of the greater horn of the
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FIGURE 3.2 m Infratemporal region. Left lateral view of
a dissection ofthe infratemporal region. The ramus of
the mandible has been removed and the temporal
muscle displaced upwards in order to access the
fossa. In the infratemporal fossa, the lateral pterygoid
muscle (LPT) and medial pterygoid muscle (MPT) are
found; the lingual nerve (1), the inferior alveolar
nerve (2) and the buccal nerve (3), which is headed
towards the buccinator muscle (B), and the maxillary
artery (4) are also observed. (Courtesy of Drs. JR.
Safiudo, T. Vazquez and E. Maranillo).

hyoid bone. The anterior border of the gland
extends in a variable manner over the surface of
the masseter. T he parotid duct is found approxi-
mately one fnger width below the inferior
border of the zygomatic arch. The trajectory of
the facial artery, together with the facial vein, can
be indicated by a line which begins from the
antegonial notch, just anterior of the angle of the
mandible, in the anterior border of the masseter,
to a point located 1 cm lateral to the oral com-
missure. From there, the vessels head towards
the nasogenian sulcus, passing through to the
medial palpebral commissure. The superf cial
temporal artery ascends in a vertical line that
passes just in front of the tragus and divides, 2
or 3 cm above, in the parietal branch, which
continues in the same vertical direction, and in

the frontal branch, which is directed obliquely
anteriorly and slightly upwards.

3.2.4 Approaches for structures and
key sites used during puncture
techniques

Next, the approaches are described for punctur-
ing the most relevant anatomical structures and/
or those that present the most diff culty during
minimally invasive procedures of daily clinical
practice.

* Masseter muscle:

* position: supine.

 location: different points along the
muscle.

« procedure: puncture using a flat palpa-
tion technique, insert the needle in a
cranial direction, searching for the myo-
fascial trigger point (MTrP) or the motor
point.

* Temporal muscle:

* position: supine.

* location: different points in the anterior,
intermediate and posterior parts of the
muscle.

« procedure: puncture using a flat palpa-
tion technique, insert the needle in a
cranial direction, searching for the MTrP
or the motor point.

» Lateral pterygoid muscle:

* position: supine.

* location: usually the central part of the
inferior division of the muscle.

« procedure: puncture using a flat palpa-
tion technique, insert the needle in a
cranial direction, through the infratem-
poral fossa, searching for the MTrP or
the motor point.

3.3 TOPOGRAPHICAL ANATOMY
OF THE NECK

3.3.1 Regions

For increased simplicity, the following regions
are described: anterior cervical (anterior triangle
of the neck), sternocleidomastoid, lateral cervical
(posterior triangle of the neck) and posterior cer-
vical (nape)."” The anterior and lateral regions
of the neck are subdivided into several more
triangles.’

The anterior cervical region or anterior
triangle of the neck falls within the anterior
midline of the neck, the anterior border of the
sternocleidomastoid muscle and the base of the
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mandible. T he sternocleidomastoid region cor-
responds on the surface with the prominence of
the muscle itself, from the mastoid process to
sternal and clavicular insertions.

The lateral region of the neck falls between
the posterior border of the sternocleidomastoid
muscle, the anterior border of the trapezius
muscle and the clavicle.

The posterior cervical region includes the
area delimited by the anterior border of both
trapezius muscles, while the superior and infe-
rior limits correspond with the limits of the neck.
The external occipital protuberance, of which
the most prominent point 1s the cephalometric
union point, can be used as a reference for the
superior boundary, and the spinous process of
the prominent vertebra, C7, for the inferior
boundary.

3.3.2 Anatomical relations
of interest

It 1s vital to take into account that, in approaches
to the trapezius or the scalene muscles in the
neck, the apex of the pleural cavity and the lung
1s much closer, so it is easier to puncture these
structures.

Anterior region of the neck

In the anterior cervical triangle the platysma
muscle is found; this is subcutaneous, together
with the hyoid muscles (except for the geniohy-
oid and the inferior belly of the omohyoid),
which are situated deep to the cervical fascia,
and the prevertebral muscles, which are also
placed deep in relation to the visceral tract of
the neck. Epifascially, the anterior jugular vein
is found parallel to the anterior border of the
sternocleidomastoid, and deep to the muscles, to
the thyroid gland distally, and to the visceral
tract of the neck, which, along its course,
covers the prevertebral muscles. Additionally,
next to the anterior border of the sternocleido-
mastoid muscle, and above the horizontal plane
(marked by the superior border of the thyroid
cartilage), the carotid artery is found with its two
terminal branches, external and internal, as well
as the internal jugular vein, the vagus nerve and
the superfcial branch of the ansa cervicalis

(fgure 3.1).

Sternocleiddomastoid region

Running through this region epifascially is the
external jugular vein. On a deep plane, next to
the insertion on the clavicle, the clavicular belly

of the sternocleidomastoid muscle partially
covers the jugular venous arch. On a more
superf cial level, the muscle covers the carotid
sheath with the common carotid artery, the
internal jugular vein and the wvagus nerve
(f gure 3.3C). More cranially, and from anterior
to posterior, the scalene muscles are found
together with the levator scapulae muscle. The
phrenic nerve passes in front of the anterior
scalene muscle while, between the anterior and
middle scalene, the anterior branches of the cer-
vical nerves C2—C4 emerge. Over the levator
scapulae the lesser occipital nerve descends
anterior and inferiorly (and later becomes super-
fcial to the sternocleidomastoid) and, posteri-
orly and more cranially, the accessory nerve is
found (approximately 4 cm distal to the mastoid
process).

Lateral region of the neck

In the posterior cervical triangle there is conti-
nuity with the anatomical structures described
in the sternocleidomastoid region. Between the
anterior and middle scalene, over the frst rib,
the subclavian artery passes and, above this, the
three trunks of the brachial plexus. Dorsal to
the group formed by the scalenes, the levator
scapulae muscle is found with the accessory
nerve descending over it and, as a more poste-
rior muscle, the splenius capitis. Inferiorly, the
region is crossed by the posterior belly of the
omohyoid muscle, with an anteroposterior
direction that is almost horizontal. Lateral to it,
the brachial plexus produces the supraclavicular
branches and crosses the transverse cervical
artery (f gure 3.2).

Posterior region of the neck

T his region is comprised of the posterior terri-
tory of the neck or the nape region. Deep to the
descending part of the trapezius muscle, the
muscles of the back proper corresponding to
the neck and the head are found. In the frst
place, these are the splenius of the neck and the
head, followed by the longissimus of the head
and the semispinalis of the neck and the head
(fgure 3.4) and, on a deeper plane, the group
formed by the suboccipital muscles: rectus capitis
posterior minor, rectus capitis posterior major,
obliquus capitis superior and obliquus capitis
inferior (f gure 3.5). The deep cervical artery and
vein ascend along the deep aspect of the semi-
spinalis of the head, which is perforated by the
greater occipital nerve very close to the superior
nuchal line. In the depths of the region, the
obliquus capitis inferior and superior of the head
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FIGURE34 » View ofa dissection ofthe posterior neck
region. The planes of the trapezius and splenius
muscles are dissected and have been laterally dis-
placed, therefore both semispinalis capitis muscles
(SPC) can be seen. The vasculonervous structures
are the occipital artery (1), the greater occipital nerve
(2) and the third occipital nerve (3), for which, on the
right side, its communications with other posterior
branches are conserved. (Courtesy of Drs. JR. Sanudo,
F. Valderrama, T. Vazquez and E. Maranillo).

FIGURE3.5 = View ofthe same dissection as figure 3.4,
in which the left semispinalis capitis (SPC)is displaced
laterally; the SPC on the right side remains in place,
in order to allow a view of the suboccipital muscles
rectus capitis posterior minor (4) and rectus capitis
posterior major (5). The SPC (6) is also identified. The
position of the spinous process of the atlas (C1) and
of the axis (C2) is also identifiable. The vasculonerv-
ous structures are the occipital artery (1), the greater
occipital nerve (2) and the third occipital nerve (3).
(Courtesy of Drs. JR. Safiudo, F. Valderrama, T. Vazquez
and E. Maranillo).

and the rectus capitis posterior major muscles
delimit the suboccipital triangle, in which the
vertebral artery is found. The greater occipital
nerve passes, from inferior, superfcially over
the obliquus capitis inferior, approximately one

fnger width from the vertex of the transverse
process of the axis.

3.3.3 Areas of vasculonervous
conflict and anatomical landmarks

T he four regions described in the neck, being an
area of passage between the head and the trunk
and the upper limb, can be considered as areas
of vasculonervous conflict. In the anterior trian-
gle of the neck, there are structures such as the
thyroid gland, the common carotid artery, the
external carotid artery, the superior thyroid
artery, the internal jugular vein and the vagus
nerve. In the sternocleidomastoid region, the
common carotid artery is included, together
with the external carotid artery, the internal
carotid artery, the vagus nerve, the phrenic
nerve, the anterior rami of the C2—C4 nerves,
the superior trunk of the brachial plexus, the
lesser occipital nerve, the great auricular nerve
and the transverse cervical nerve. In the poste-
rior triangle of the neck, the external jugular
vein, the transverse cervical vein, the subclavian
artery, the transverse cervical artery, the superior
trunk of the brachial plexus, the supraclavicular
branches of the brachial plexus, the accessory
nerve and the supraclavicular nerves are found.
In the posterior region of the neck, the suboc-
cipital muscles delimit the suboccipital triangle,
within which we can fnd the vertebral artery,
whereas the greater occipital nerve goes around
the inferior oblique muscle, crossing the triangle
from below upwards.

Several basic landmarks are described in order
to position diverse structures in the neck.'' The
position of the common carotid artery is indi-
cated by the anterior border of the sternocleido-
mastoid muscle (f gure 3.3C). From the clavicle
up to the superior border of the thyroid cartilage
is a line which overlaps with the common carotid
artery and, from this point, with the external
carotid artery, which falls slightly anterior to the
border of the muscle. The internal jugular vein
is slightly lateral to the common carotid artery.
W ithin the carotid sheath, and common to both
vessels, the vagus nerve can be found, lateral to
them in the pathway of the common carotid and
medially from the carotid division towards
cranial. T he subclavian artery can be traced from
the surface by a curved line, convex upwards,
which extends from the sternoclavicular joint to
the middle point of the clavicle, with the highest
point of the convexity 1-3 c¢cm above the clavicle.
The external jugular vein is revealed by a line
traced from the angle of the mandible to the
middle point of the clavicle. T he facial nerve, at
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its exit from the stylomastoid foramen, is found
approximately 2.5 cm deep from the middle
point of the anterior border of the mastoid
process.

In order to defne the course of the accessory
nerve, a line is traced from the angle of the man-
dible to the middle point of the anterior border
of the sternocleidomastoid muscle (approxi-
mately 3—-5 cm from the vertex of the mastoid
process). The projection of the line to the ante-
rior border of the trapezius muscle, crossing the
posterior triangle of the neck, indicates the
course of the accessory nerve in this triangle.
The cutaneous branches of the cervical plexus
are grouped together around the emergence
of the accessory nerve and can be identifed
as follows: the lesser occipital nerve comes
out above the accessory nerve and continues
upwards to the posterior border of the sterno-
cleidomastoid muscle towards the mastoid
process. T he great auricular nerve and the trans-
verse cervical nerve emerge immediately below
the accessory nerve, with the great auricular
nerve heading towards the angle of the mandi-
ble, whereas the transverse cervical nerve crosses
the belly of the sternocleidomastoid horizon-
tally. T he supraclavicular nerves emerge caudally
from these last two and heads in the direction of
the clavicle. T he superior border of the brachial
plexus can be delimited by a line traced from the
middle point of the inferior border of the arch
of cricoid cartilage to the centre point of the
clavicle.

For the approaches within the suboccipital
region, the landmark described for the puncture
and extraction of cerebrospinal fluid from the
posterior cerebellomedullary cistern can be
used. In this technique, the needle is inserted
into the middle point between the external
occipital protuberance and the spinous process
of the axis, and directed towards the nasion
cephalometric point, passing in between the
rectus capitis posterior minor muscles. When
approaching the cistern, the needle must never
exceed a depth of 4-5 c¢cm, with the muscle plane
found at 2-3 cm depth. On the other hand, the
rectus capitis posterior major muscle originates
in the spinous process of the axis, and, external
to the rectus capitis posterior minor muscle, it
also follows the inferior nuchal line, one fnger
width above the line that unites the spinous
process of the axis with the transverse process of
the atlas. The obliquus capitis inferior muscle
extends between the spinous processes of the axis
and the transverse process of the atlas, whereas
the obliquus capitis superior muscle originates
from the transverse process of the axis and is
headed towards the cranium, vertically and

external to the rectus capitis posterior major
muscle.

3.3.4 Approaches for structures and
key sites used during puncture
techniques

We shall continue with a description of the
puncture approaches of the most relevant ana-
tomical structures and those that present the
most diff culty during the minimally invasive
procedures of daily clinical practice.

* Scalene muscles:

e position: supine.

* location: different points.

¢ procedure: puncture using a flat palpa-
tion technique, inserting the needle per-
pendicular to the muscle, searching for
MTrP or the motor point.

» Sternocleidomastoid muscle:

* position: supine.

 location: different points along the
muscle.

* procedure: puncture using a pincer grip
palpation technique, inserting the needle
from lateral to medial in the direction of
the MTrP or the motor point (f gure
3.3C).

« Obliquus capitis inferior muscle:

e position: prone.

¢ location: central part of the muscle.

« procedure: using the reference of the
projection of the transverse process of
C1 and the spinous process of C2, punc-
ture using a flat palpation technique,
inserting the needle in a medial, poste-
rior and caudal direction, searching for a
hard end-feel (bone) with the tip of the
needle (f gure 3.6A and Al).

3.4 TOPOGRAPHICAL ANATOMY OF
THE TRUNK

3.4.1 Regions

T his section describes the constitution and the
main anatomical relations of the abdominal wall
and the vertebral region, which covers the cuta-
neous area that lies within the transverse proc-
esses, in a horizontal direction, and from the
level of the lumbosacral joint to the beginning
of the neck, or until it meets the posterior cervi-
cal region, vertically.”” Because of their clinical
relevance (f gures 3.7 and 3.8 and table 3.1), the
acupuncture points and the most important
MTrPs are shown in relation to possible zones
of conflict.
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Scalenus

Superior trapezius (TrP1)

Pectoralis minor
Latissimus dorsi

Serratus anterior

Intercostal

Rectus abdominis

Lateral abdominals

Pyramidalis —

4
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FIGURE 3.7 = The most important acupuncture and myofascial trigger points and their relation to possible risk

zones on the anterior trunk wall.

3.4.2 Anatomical relations of interest
Anterior wall

The main relations of the muscles found in the
anterior wall of the thorax (f gure 3.3A), pecto-
ralis major and minor and serratus anterior, are
described in the section on the upper limb. T he
anterior abdominal wall contains the rectus
abdominis, external oblique, internal oblique
and transversus abdominis muscles (f gure 3.3D).
T his is a group of thin muscles, deeply lined by
the transversalis fascia (or fascia of the transver-
sus abdominis), which separates them from the
preperitoneal fat layer and, at the same time,

from the parietal peritoneum and the intraperi-
toneal viscera. Between the transversusabdominis
and the internal oblique muscles, the subcostal,
iliohypogastric and ilioinguinal nerves pass, fol-
lowing a path from posterior to anterior above
the iliac crest.”'” The inguinal canal is found
above the inguinal ligament, which contains the
spermatic cord in males and the round ligament
of the uterus in females. In relation to the rectus
abdominis are the anterior epigastric artery and
the superior epigastric artery, with its satellite
veins, along all the craniocaudal length of the
muscle. These arteries are found deep between
the muscle and the transverse fascia caudally
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FIGURE 3.8 = The most important acupuncture and myofascial trigger points and their relation to possible risk

zones on the posterior trunk wall.

to the arcuate line and between the muscle and
the rectus sheath cranial to the arcuate line. Epi-
fascially, the superfcial epigastric vein passes
close to the semilunar line.

Posterior wall

T he serratus posterior muscles are found to be
superf cial to the posterior lamina, or superf cial
lamina, of the thoracolumbar fascia (f gure
3.6B1). In other words, they are superf cial to the
dorsal muscles (a group formed by the erector
spinae, among others). The serratus posterior
superior 1s deep in relation to the trapezius and

the rhomboids and the serratus posterior inferior
1s deep in relation to the lattisimus dorsi. The
quadratus lumborum muscle is the dorsal muscle
of the flat muscles of the abdomen and, as such,
it 1s related to the obliques and transversus
abdominis due to its origin and functions. T he
relations of the quadratus lumborum are many
and highly relevant (table 3.1), as they form a
bed upon which the kidneys lie, and from which
the kidneys are separated by the fascia of the
quadratus lumborum (or anterior lamina, or
deep lamina, of the thoracolumbar fascia), the
pararenal fat, the renal fascia, the adipose capsule
and the fbrous capsule (fgure 3.6B and Bl).
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TABIE 3.1 Relevant anatomy for needle insertion and location of acupuncture points
and myofascial trigger points (MTrPs)

Anatomical viscera/ Ris k Recommended High-risk points
structure puncture depth to

reach viscera/structure

(length)
Thoracic viscera
Heart Cardiac 10-20 mm REN17

tamponade

Lung Pneumothorax Supraclavicular GB21

(1025 mm) DDN MTrPs in superior trapezius

Abdominal viscera
Anterior area

Kidney

Peripheral nerves

Suprascapular

Median

Ulnar

Radial

Posterior
Interosseous

Deep fibular nerve
Tibial nerve

Central nervous system

Spinal cord and

spinal nerve roots

Medulla oblongata

Blood vessels

Radial vessels
Popliteal vessels

Dorsalis pedis artery

Minimal risk of
intestinal
perforation

Minimal risk of
damage tissue

Nerve injury

Nerve injury

Brainstem
injuries

Pseudoaneurysm

Midclavicular line
(1020 mm)

Medial scapular line
(15-20 mm)

Posterior wall of the
trunk
(1025 mm)

2040 mm

25-60 mm

40 mm
10-15 mm
0.5 mm
0.5 mm

1020 mm

20-30 mm
20-30 mm
2545 mm

40-60mm

0.5 mm
20-30 mm
1013 mm

and anterior scalene

STI1-STIS8

LU2

KID22-KID27

BLA1-BL54

DDN MTrPs in rhomboids,
serratus posterior superior and
levator scapulae

DDN MTrPs in illiocostalis
thoracis, longissimus thoracis,
semispinalis thoracis, cervicus
and capitus

Mainly any ST, SP, KID, REN
points on the front of the body

DDN MTrPs in quadratus
lumborum and psoas major

LI16

P5-P7

HE4-HE7

LUg, LU9

TBS5, TB6

DDN MTrPs in supinator and
common wrist extensors

GB34, BL39, BL40

KID6, KID6

BL11-BL20

DU16

LUg, LU9
BLA0O
ST42

REN, Ren Mai meridian; HE, heart meridian; LU; lung meridian; ST, stomach meridian; KID, kidney meridian;
BL, bladder meridian; P, pericardium meridian; SP, spleen meridian; LI, large intestine meridian; GB, gall bladder
meridian; TB, triple burner meridian; DU, Du Mai meridian; DDN MTrPs, deep dry needling of myofascial trigger

points.
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Additionally, the subcostal, iliohypogastric and
ilioinguinal nerves cross the kidneys obliquely
from a medial and cranial aspect in a lateral and
caudal direction (f gure 3.6B).

Vertebral region

T he vertebral region contains the muscles of the
back proper, which extend paravertebrally from
the sacrum to the base of the cranium in a suc-
cession of lumbar, thoracic, cervical and cranial
segments. T he erector spinae 1s the most super-
f cial of the muscles of the back proper, although
it 1s covered by the lattisimus dorsi muscle and
the serratus posterior inferior muscle caudally,
and the trapezius, rhomboids and serratus pos-
terior superior muscles cranially. It is formed by
the three parallel tracts that, from medial to
lateral, are the spinalis, the longissimus and the
iliocostalis. T he thoracic segment from the spi-
nalis is the only one that has an appreciable
development and extends between the spinous
processes of T2 to L3. The thoracic component
of the longissimus (which also has segments in
the neck and the head) extends from the sacrum
to the frst rib, whereas the lumbar and thoracic
iliocostalis (also with segments in the neck and
the head) reaches the frst rib over the angles of
the ribs, where it inserts, and this constitutes a
good landmark for its approach. Deep to the
erector spinae is the transversospinalis muscle
group, with muscular fascicles between the
transverse and spinous processes, including the
so-called multif dus and rotator muscles. It is
important to consider the anatomical relation of
all the musculature in this region with the lungs
and 1ts pleural cavity (the virtual space between
the visceral and parietal pleura) (f gure 3.9).
The pleura is a delicate serous membrane
that folds back on to itself to form a double-
layered membranous structure, wrapping each
lung in the form of a closed invaginated sac. T he
potential space between both layers is known as
the pleural cavity (fgures 3.3B and 3.9). The
sheath of pleura that adheres to the surface of
the lungs and dips into the f ssures between their
lobes 1s known as the visceral pleura. T he pari-
ctal pleura, on the other hand, lines the inner
surface of the chest wall and the diaphragm, and
is reflected over the pulmonary hilum as visceral
pleura. The parietal pleura goes by different
names as it covers diverse territories: the costal
pleura, which lines the inner surface of the ribs
and intercostal muscles (video 3.1; fgure 3.10A

gy and D); the diaphragmatic pleura, lining the

convex surface of the diaphragm; the mediastinal
pleura, which borders the mediastinum; and the
cervical pleura (cupula of the pleura) which rises

into the neck, to coat the apex of the lungs
(f gure 3.9C). On the surface of the body, the
boundaries of the pleural sac can be marked out
as lines, which indicate the limits of the parictal
pleura and are referred to as the lines of pleural
reflection (f gure 3.6B and 3.9).

The dome of the pleura (cervical pleura) can
be marked out on the surface by a curved line
drawn from the sternoclavicular joint to the
junction of the medial and middle thirds of the
clavicle; the apex of the pleura is found about
2.5 cm (1 inch) above the level of the upper
surface of the clavicle. This structure is impor-
tant, as the pleura can be injured (with conse-
quent pneumothorax) above the clavicle when
needling the descending fbres of the superior
trapezius muscle (fgure 3.10A), the anterior
scalene muscle (f gure 3.7) or the gall bladder
21 (GB21) acupuncture point (fgure 3.8 and
table 3.1).

On ecach side, the lines of pleural reflection
pass from behind the sternoclavicular joint. On
the right side, the anterior border of the pleura
descends, almost reaching the midline behind
the sternal angle, and continues downward until
it reaches the xiphisternal joint. On the left side,
the pleura has a similar course, but at the level
of the fourth costal cartilage it deviates and
extends to the lateral margin of the sternum to
form the cardiac notch (f gure 3.9A). This is
important because in 5-8% of individuals con-
genital foramina exist due to incomplete ossif ca-
tion and fusion of the sternal plate,” ' which
most commonly occurs at the level of the fourth
intercostal plate (f gure 3.10C). For this reason
cardiac tamponade due to injury of the heart
or pericardium could occur when needling the
Ren Mai 17 (REN 17) acupuncture point (f gure
3.7). Needling should be performed superf cially
(table 3.1) and obliquely over the sternum."

T he lower margins of the pleura on both sides
follow a curved line, which crosses the eighth,
10th and 12th ribs at the midclavicular lines, the
midaxillary lines and the sides of the vertebral
column; that is, at the lateral border of the

erector spinae muscle (video 3.2). The lower

margins of the lungs cross, at the same point, the
sixth, eighth and 10th ribs, at the midclavicular
lines, the midaxillary lines and the sides of the
vertebral column, respectively. The distance
between the two borders corresponds to the cos-
todiaphragmatic recess (f gure 3.9).

The importance of knowing the surface pro-
jections of the lungs and pleura is strongly
emphasized (box 3.1), as needling techniques
that involve the cervical, thoracic and lumbar
regions can be associated with potential risk of
pneumothorax.
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FIGURE3.10 = (A) Surface projections of the lungs and the pleura on to the lateral thoracic wall. (B) Sagittal cross-
section of the superior trapezius muscle. Clinical points: Caution due to the proximity of the dome of the pleura
and risk of pneumothorax. (C) Congenital sternal foramen. (D) Ultrasound imaging ofthe muscles ofthe thoracic

cage. Caution due to the proximity of the pleura.

Surface projections of

the pleura: risk of
pneumothorax with needle
techniques

1 inch (2.5 cm) above the level of the upper surface
of the clavicle.

Eighth rib anteriorly at the midclavicular line.

On the left side, at fourth costal cartilage to the
lateral margin of the sternum.

Tenth rib laterally at the midaxillary line.

Twelfth rib posteriorly.

The regions associated with possible pneu-
mothorax following needle techniques are sub-
clavicular, paraspinal and medial scapular.

3.4.3 Areas of vasculonervous
conflict and anatomical landmarks

Anterior wall

There is an approximate rule for locating the
inferior epigastric vessels which traces a curved

line, laterally concave, from the middle point of
the inguinal ligament to the umbilicus, although
publications related to the lesion of the epigas-
tric vessels in abdominal laparoscopies indicate
that this rule is not altogether reliable.'” The
superf cial epigastric artery is located above the
inguinal ligament and is directed from medial to
lateral. T he superf cial epigastric vein lies close
to the semilunar line, lying on the inner aspect
of the line in its pathway to the umbilicus, and
close to it, but on the external side, from the
umbilicus upwards.

Posterior wall

T he serratus posterior superior muscle extends
from the spinal processes of C6 to T2 until the
angles of the second to the ffth ribs, therefore,
it is oblique laterally and upwards, and the dorsal
scapular nerve passes superfcially and slightly
lateral to the transverse processes. T he serratus
posterior inferior muscle extends from the
spinous processes of T11 to L2 to the last four
ribs; therefore it is oblique laterally and upwards.
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The quadratus Ilumborum muscle extends
between the 12th rib, the 1liac crest and the
costal processes of the lumbar vertebrae.

Vertebral region

T he spinalis muscle 1s located immediately above
the lateral surface of the spinous processes of
the thoracic vertebrae; the iliocostalis muscle
passes over the costal angles and, between
these and the spinalis, the longissimus can be
found.

3.4.4 Approaches for structures and
key sites used during puncture
techniques

We will continue with a description of the punc-
ture approaches of the most relevant anatomical
structures and those that present the most dif-
f culty during the minimally invasive procedures
of daily clinical practice.

* Quadratus lumborum muscle:

 position: contralateral decubitus.

* location: multiple points in the muscle
from the 12th rib to the iliac crest.

« procedure: puncture using a flat palpa-
tion technique, inserting the needle par-
allel to the plane of the back (or in a
slightly oblique direction), anterior to
the paravertebral muscles (f gure 3.6B
and B1).

* Pubic symphysis:

* position: supine.

* location: fbrocartilage and expansions
from the insertions of the rectus
abdominis muscle.

« procedure: puncture using a flat palpa-
tion technique, inserting the needle per-
pendicular to the symphysis, searching
for the area of fbrotic tissue.

 Intercostal muscles:

* position: supine or side-lying position.

¢ location: multiple points in the different
rib interspaces.

e procedure: puncture with the guide

hand placed on the patients chest,
placing a fnger on the rib on each side
of the MTrP and inserting the necedle
angled no more than 45° from the skin
surface.
An ultrasound-guided puncture is rec-
ommended, whereby the needle is
inserted into the middle of the muscle,
avoiding the inferior border of the rib
where the vasculonervous bundle is
located (f gure 3.3B).

3.5 TOPOGRAPHICAL ANATOMY OF
THE UPPER LIMB

3.5.1 Regions

The upper limb is formed of six large regions:
shoulder, arm, elbow, forearm, wrist and hand.®’

Shoulder

Cranially, the shoulder is limited by the clavicle
and the superior border of the scapula, and
inferiorly by a plane that is at a tangent to
the inferior border of the pectoralis major
and, anteromedially, the mammary region. For
description purposes, the shoulder is subdivided
into the deltoid, axillar and scapular regions.
 The deltoid region corresponds with the
prominence of the deltoid muscle.
 The axillary region can be described as a
pyramid of four sides with a truncated
vertex. T he base, on an inferior plane, cor-
responds with the common defnition of
axilla and is made up of the cutaneous
lining and the axillary fascia and extends
between the proximal and medial part of
the arm and the lateral surface of the thorax.
The anterior wall includes the subclavius
muscle, part of the pectoralis major and
minor muscles, and the clavipectoral fascia.
The medial wall contains part of the ser-
ratus anterior muscle, which 1s included
both in the wall of the axilla as well as in
the thoracic wall. T he posterior wall 1s also
formed by the subscapularis muscle, teres
major and lattisimus dorsi. The def nition
of the lateral wall of the axilla varies depend-
ing on the descriptions provided by differ-
ent authors. Some describe this as being
located within the intertubercular sulcus
(bicipital groove of humerus) and others
describe it as formed by the muscles of the
arm. In any case, what is relevant 1s that
the axilla communicates with the arm
through the lateral aspect, and it i1s here
that the vasculonervous elements between
the shoulder and the arm pass through.
e The scapular region corresponds to the ter-
ritory situated dorsal to the scapula and the
posterior aspect of the axilla.

Arm

The arm extends between the shoulder and the
elbow, from a circular imaginary line inferior to
the tendons of pectoralis major and the latti-
simus dorsi until two fnger widths above the
cubital fossa or, in other words, above the elbow
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pit. It includes the anterior brachial region and
the posterior brachial region, or the anterior and
posterior regions of the arm.

Elbow

T his is the segment that lies between the arm
and the forearm, from which it is separated by a
virtual circular line that passes two fnger widths
below the elbow pit. It is comprised of the ante-
rior elbow region, or anterior cubital region or
cubital fossa, and the posterior cubital region or
posterior elbow region.

Forearm

T he forearm spans from its proximal limit, in the
elbow, to a circular line, distally, that passes over
the head of the ulna, which separates it from the
wrist.

Wrist

In the wrist, which extends distally until the
virtual limit marked by a circular line that passes
over the scaphoid tubercle and the distal limit
marked by the pisiform bone, there are anterior
and posterior carpal regions, where the carpal
tunnel and ulnar canal (Guyon’ canal) are found
ventrally, and the six carpal tendinous sheaths of
the extensor muscles, dorsally.

Hand

In the hand we can distinguish a palmar, or volar,
surface and a dorsal surface. In the palmar region
we can distinguish, apart from the palmar con-
cavity, the thenar and hypothenar eminences,
which correspond to the intrinsic musculature of
the thumb and the little f nger, respectively.

3.5.2 Anatomical relations
of interest

Shoulder

The common pathway of the axillary nerve and
the posterior humeral circumflex artery, which
winds around the surgical neck of the humerus
in a lateral direction and from posterior towards
anterior, 1s related to the spinal and acromial
parts of the deltoid. The clavicular part of the
deltoid relates to the pathway of the anterior
humeral circumflex artery which, on a deeper
level to the deltoid, passes from medial to lateral
over the surgical neck of the humerus and crosses
superf cially the intertubercular groove in order
to ascend towards the joint capsule parallel to

the crest of the greater tubercle. The rotator
interval 1s a triangular space between the tendons
of the subscapularis and supraspinatus muscles
and the base of the coracoid process and covered
by the coracohumeral ligament, containing the
tendon of the long head of the biceps brachii
muscle and the superior glenohumeral liga-
ment,' *?’ and that has no vasculonervous rela-
tions of interest.

The clavipectoral fascia, through which the
thoracoacromial artery crosses, spans between
the subclavius muscle and the superior border of
the pectoralis minor muscle. Also, the medial and
lateral pectoral nerves pierce the clavipectoral
fascia, distributing their terminal branches in the
plane between the pectoralis major and minor
muscles. Behind the clavipectoral fascia, the pec-
toralis minor in the acromial insertion and the
subclavius muscle, the axilla is found with the
axillary vein, the axillary artery and, deeper still,
the infraclavicular part of the brachial plexus.
Between the pectoralismajor and deltoid muscles,
the deltopectoral triangle is found which, super-
f cially, corresponds with the infraclavicular fossa
(Mohrenheim fossa). T his contains the proximal
segment of the cephalic vein before becoming
perforating and accessing into the axilla, where
it empties into the axillary vein. A large portion
of the pectoralis major and minor muscles are
found in the pectoral region, which is thoracic,
and therefore, separated from the pleural cavity
and the lung by one to two fnger widths.

The intercostal vasculonervous bundle is
located in the costal groove, found in the inferior
border of each rib (fgure 3.3B). The serratus
anterior muscle is involved both in the wall of
the axilla and that of the thorax, and extends,
also, towards the scapular and lateral pectoral
regions, partially covering the frst to ninth ribs,
or the 10th, and the corresponding intercostal
spaces, with the long thoracic nerve, and the
lateral thoracic artery (external mammary artery)
descending superfcial to it (fgure 3.11). The
subscapularis muscle forms the largest part of the
posterior wall of the axilla and therefore relates
to the fascicles of the brachial plexus, the axillary
vein and artery, the thoracodorsal nerve and the
long thoracic nerve. The teres minor and teres
major muscles relate to the circumflex scapular
artery in the upper triangular space (medial tri-
angular space, medial axillary space or foramen
omotricipitale) and the axillary nerve and the
posterior humeral circumflex artery in the quad-
rangular space (quadrilateral space [of Velpeau]
or foramen humerotricipital) (f gure 3.12). The
lattisimus dorsi muscle relates to the thoracic
wall, the corresponding intercostal spaces and
the thoracodorsal nerve.
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FIGURE3.11 = Panoramic view displaying a dissection ofthe ventral aspect of the left shoulder. The axillary artery
and the terminal branches of the brachial plexus head towards the arm. The cadaver presented an axillary arch
(*), an anatomical variation which is found in 5-7% of the population, and which consists of a muscle fascicle
which, passing in front of the plexus and the artery, extends between the latissimus dorsi and, in this case, the
coracobrachialis muscle (it can also be found within the pectoralis major muscle or the fascia of the biceps
brachii). Orientation: ¢, cranial; I, lateral. (Courtesy of Drs. JR. Saniudo, F. Valderrama, T. Vazquez and E. Maranillo).

FIGURE 3.12 = Panoramic view of dissection of the posterior aspect of the left shoulder. The following muscles
can be identified: deltoid (D), teres minor (Tm), infraspinatus (ISP), trapezius (Tz), long head of triceps brachii
(TBLH), teres major (TM) and latissimus dorsi (LD). The axillary nerve and posterior humeral circumflex artery
can be observed (1) as they pass by the quadrangular space, whereas the circumflex scapular artery (2) crosses
the triangular space. Orientation: ¢, cranial; m, medial. (Courtesy of Drs. JR. Safiudo, F. Valderrama, T. Vazquez and

E. Maranillo).

The trapezius muscle is comprised of three
parts: the descending, transverse and ascending
parts (superior [upper], intermediate [middle]
and inferior [lower] parts). In the case of the
descending part, a large portion of its course lies
within the posterior neck region, crossing the
suprascapular region, and reaching the clavicle,
passing by the lateral neck region. The trans-
verse part extends from the vertebral region,
crosses the interscapular and scapular region and
reaches the acromion in the deltoid region. T he
ascending part also begins in the vertebral region
and crosses the interscapular region, reaching
the spine of the scapula within the scapular

region. The accessory nerve runs its course on
the deep aspect of the trapezius, in the descend-
ing part after having crossed, from upwards to
downwards and from front to behind, the levator
scapulae muscle in order to continue descending
vertically until it reaches the interior border of
the ascending part. T he levator scapulae muscle
also relates to the accessory nerve and, on the
deeper aspect, with the dorsal scapular nerve.
The rhomboid minor and major muscles are
related in their superf cial aspect to the accessory
nerve and, on the deeper aspect, with the dorsal
scapular nerve. The dorsal scapular artery runs
parallel to the medial border of the scapula. T he



3 CADAVER-BASED APPROACHES IN PHYSIOTHERAPY 115

FIGURE3.13 m Medial view of a dissection of the left arm. The following muscles can be observed: biceps brachii
(BB), coracobrachialis (CB), triceps brachii (TB)and, from the medial epicondyle ofthe elbow towards the forearm,
the medial epicondyle muscles (MEM). The vasculonervous elements are the axillary artery (1), the brachial artery
and the median nerve (2), the cephalic vein (3), a brachioulnar artery (4) (an anatomical variation consisting of
the presence of an ulnar artery from the arm) and the ulnar nerve (5) (at the point where it passes by the cubital
canal posterior to the medial epicondyle) and the basilar vein (6). Orientation: p, proximal; d, distal. (Courtesy of

Drs. JR. Saniudo, T. Vazquez and E. Maranillo).

supraspinatus muscle is found in the supraspina-
tus fossa of the scapula, in the depths of the
descending and middle parts of the trapezius,
relating to the suprascapular nerve and artery
which pass through the depth of the supraspina-
tus fossa, laterally, from the scapular notch until
entering the infraspinatus fossa, in relation to the
scapular neck.

In the supraspinous fossa the existence of
foramina has been described.”"”* This is an ana-
tomical variation of relevance for needling tech-
niques, as there is a risk of pneumothorax when
puncturing the supraspinatus muscle. T he infra-
spinatus muscle occupies the infraspinatus fossa
and relates to the suprascapular nerve and artery
that come from the supraspinatus fossa. In the
infraspinous fossa congenital foramina of the
scapula have also been described, measuring up
to 2-5 mm in diameter in 0.8-5.4% of individu-
als.”' T his is important as case studies have been
reported describing iatrogenic pneumothorax
resulting from needling the small intestine 11
(SI11) acupuncture point (f gure 3.8).

T here are areas in the upper quarter and tho-
racic cage in which congenital anomalies have
been described that are of relevance for needling
techniques (the foramina in the infraspinous
fossa, the foramina in the supraspinous fossa and
incomplete ossif cation and fusion of the sternal
plate).

Arm

The coracobrachialis, biceps brachii, brachialis
and triceps brachii are muscles that all belong to
the arm, although the proximal portion of the

long head of the biceps brachii and the coraco-
brachialis muscle belong to the axilla, and the
distal portions of the biceps brachii and the bra-
chialis reach the elbow region. In almost 90% of
cases, the coracobrachialis muscle 1s pierced by
the musculocutaneous nerve, which reaches it
from a proximal and medial direction.” In the
inner aspect of the arm, within the anterior com-
partment, over the medial intermuscular septum,
the brachial canal can be found, containing the
median nerve, the ulnar nerve and the brachial
artery as main elements (f gure 3.13). Further
distal, the ulnar nerve leaves the canal and is
found in the posterior compartment of the arm.
In 8-18% of individuals,*** the biceps brachii
muscle can have accessory bellies. In posterior
approaches of the arm, over the triceps brachii,
it is important to consider the helical path of the
radial nerve, together with the deep brachial
artery, which both run from a proximal and
medial direction towards distal and lateral, so
that in the middle third of the arm they are
found over the radial sulcus in the posterior
aspect of the humerus. Finally, the musculocuta-
neous nerve runs distal to the biceps brachii and
the brachialis muscles in a direction from proxi-
mal and medial towards distal and lateral. Epi-
fascially two veins are, in general, clearly visible:
the cephalic vein of the arm on the lateral aspect
and the basilic vein of the arm on the medial
aspect (f gure 3.13).

Elbow

In the cubital fossa, the presence of vasculonerv-
ous elements is highly relevant, and thus, for
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better systematization, the medial and lateral
bicipital grooves are described. The insertion
tendon of the biceps brachii muscle is the
common element to both grooves, and from the
tendon to the pronator teres muscle the medial
bicipital groove is found, whereas between the
tendon and the brachioradialis muscle the lateral
bicipital groove is found. From medial to lateral,
the medial bicipital groove contains the inferior
ulnar collateral artery, the median nerve and the
brachial artery (f gure 3.14).

FIGURE 3.14 = Dissection of the ventral region of the
left forearm. The medial epicondyle muscles (MEM)
have been sectioned and proximally displaced, includ-
ing the flexor digitorum superficialis (FDS), which is
seen distally. Flexor carpi ulnaris muscle (FCU), flexor
digitorum profundus muscle (FDP), flexor hallucis
longus muscle (FPL) and brachioradialis muscle (B).
The vasculonervous structures are: the ulnar nerve (1),
the median nerve (2), the superficial branch of the
radialnerve (3), the brachial artery (4), the ulnar artery
(5) and the radial artery (6). Orientation: p, proximal;
I, lateral. (Courtesy of Drs. JR. Safiudo, F. Valderrama,
T. Vazquez and E. Maranillo).

Approximately 2 cm distal to the crease of the
elbow, iIn most cases, a terminal division occurs
of the brachial artery into the radial artery and
the ulnar artery; however, it is important to bear
in mind that, in 8% of cases, a superf cial ulnar
artery can be found located superf cially to the
pronator teres muscle.®” If present, it can be
identif ed by its superf cial pulse which can be
seen with the naked eye (f gure 3.14). T he lateral
bicipital groove contains, deep to the brachiora-
dialis muscle, the division of the radial nerve into
its terminal branches (superfcial and deep
branches), the musculocutaneous nerve, which
immediately becomes epifascial and continues
as the lateral cutaneous nerve of the forearm
(sensitive), and the anastomosis between the
deep brachial artery and the radial recurrent
artery.

T he anatomical relation between the branches
of the radial nerve and the humeroradial joint is
important as the superf cial branch is anterior to
the joint, and, laterally, the deep branch is found
running between the two planes of the supinator
muscle. Over the lateral epicondyle there is a
common extensor tendon that gives origin to the
extensor carpi ulnaris, the extensor digiti minimi,
the extensor digitorum and the extensor carpi
radialis brevis, which is the deepest in origin and
has fbres that originate directly from the radial
collateral ligament and the annular ligament.***’
T herefore, it has a very signif cant relation with
the humeroradial joint.

In the posterior elbow region, the cubital
tunnel is found dorsal to the medial epicondyle;
it 1s an osteof brous passage through which the
ulnar nerve passes. Between the lateral epi-
condyle and the olecranon, the anconeus muscle
is found, which receives its innervation on the
deep aspect, from proximal and medial to distal
and lateral, a plane through which the inter-
osseous recurrent artery also passes in a near-
vertical path. Subcutaneous to this region, the
subcutaneous bursa of the olecranon is found.

Forearm

T he muscles of the anterior compartment of the
forearm are distributed in four layers. From
medial to lateral these are: the superf cial layer,
formed by the flexor carpi ulnaris, the palmaris
longus (a muscle which is absent in 10-20% of
the population®®), the flexor carpi radialis and
the pronator teres muscles. T he second layer is
formed by the flexor digitorum superf cialis
muscle; the third layer includes the flexor digi-
torum profundus and the flexor pollicis longus
muscles, and the pronator quadratus muscle,
which is found in the distal third of the forearm,
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forms the deepest, or fourth, layer. T he median,
ulnar and superf cial branch of the radial nerve,
and the radial and ulnar arteries, are the main
vasculonervous structures of the anterior forearm
region, and their anatomical relations change
according to their proximal or distal position
along the forearm (fgure 3.14). The median
nerve enters the forearm through the humeral
and ulnar heads of the pronator teres muscle
although, occasionally, it can pass superf cially,
or deep, to both, or pierce the humeral head.*
The median nerve in its distal trajectory is
found in the deep aspect of the flexor digitorum
superf cialis muscle, surrounded by the same
fascia as the muscle, although, in very excep-
tional circumstances, it can travel on the super-
f cial aspect of the same muscle. Approximately
5 cm proximal to the flexor retinaculum (trans-
verse carpal ligament, or anterior annular liga-
ment), the median nerve becomes superf cial and
is located medial to the tendon of the flexor carpi
radialis muscle (f gure 3.15). T he ulnar nerve can
be located throughout all of its forearm length

FIGURE 3.15 = Dissection of the palmar region of the
left hand, including the carpus and the distal forearm.
The following muscles are shown: flexor carpi ulnaris
(FCU), extensor digitorum superficialis (EDS), the
tendon of the flexor carpi radialis (4) and the tendon
of the brachioradialis (6). In the hand we observe the
hypothenar eminence (HE) and thenar eminence (TE).
The vasculonervous elements are the ulnar artery (1)
and the ulnar nerve (2) (the relation between both has
been accidentally modified), the median nerve at its
entrance to the carpal tunnel (3), the radial artery (5),
the superficial palmar arch (7)and the common palmar
digital branches ofthe nerves and arteries (8). Orienta-
tion: p, proximal; I, lateral. (Courtesy of Drs. JR. Safiudo,
F. Valderrama, T. Vazquez and E. Maranillo).

over the flexor digitorum profundus. Proximally,
it is covered by the palmaris longus muscle, if
it is present, and the flexor carpi radialis muscle,
at the surface, and the flexor digitorum superf -
cialis at a deeper level whereas, from the union
of the proximal third and the middle third of the
forearm, a site where the ulnar artery becomes
lateral to the nerve, it 1s covered exclusively by
the flexor carpi ulnaris muscle.

Before following a common course with the
ulnar nerve, the ulnar artery is frst deep to the
ulnar head of the pronator teres muscle in order
to pass deep to the median nerve as soon as this
is crossed and continue its course, from proximal
and median to distal and medial, over the belly
of the flexor digitorum profundus until it
becomes lateral to the ulnar nerve. T he radial
artery is covered, from the cubital fossa distal-
ward, by the belly of the brachioradial muscle,
passing anterior to the insertion of the pronator
teres muscle and, from the myotendinous junc-
tion of the brachioradialis muscle, it lies medial
to the tendon in all its length within the pulse
groove, which is subfascial, and where it rests
proximal to the flexor pollicis longus, and, dis-
tally, to the pronator quadratus muscle (f gure
3.14). The arterial common pattern of the
forearm, with one ulnar artery and one radial
artery, occurs in 84% of individuals, but it is
important to consider the possible presence of a
median artery (8% ) or a superf cial ulnar artery
(8%).”**” The anterior interosseous nerve and
artery are the deepest vasculonervous structures
of the anterior compartment of the forearm
and they run, over the anterior aspect of the
interosseous membrane, deep to the flexor digi-
torum profundus and the flexor pollicis longus
muscles.

In the posterior forearm region there are two
muscular planes which contain on the superf cial
layer, and from lateral to medial, the brachiora-
dialis, the extensor carpi radialis longus, the
extensor carpi radialis brevis, the extensor digi-
torum, the extensor digiti minimi and the exten-
sor carpi ulnaris muscles. On the deep plane,
from proximal to distal and from lateral to
medial, the following muscles are found: the
supinator, the abductor pollicis longus, the
extensor pollicis brevis, the extensor pollicis
longus and the extensor indicis muscles (f gure
3.16). Proximally, the deep branch of the radial
nerve is found deep to the superfcial belly of
the supinator muscle (supinator arch: arcade of
Frohse) and runs all along this belly and the deep
belly, emerging distally, as the posterior interos-
seous nerve, In the interstitium between the
supinator and abductor pollicis longus muscles.
The nerve continues distally, innervating the
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FIGURE 3.16 = Dorsal view of a dissection of the left
forearm. The extensor digiti minimi (EDM) and exten-
sor digitorum (ED) muscles have been sectioned and
displaced medially in order to observe the course of
the posterior interosseous nerve (3) after exiting from
between the two layers of the supinator muscle (S).
The brachioradialis (1), extensor carpi radialis longus
(2), extensor carpi radialis brevis (ECRB), extensor
carpiulnaris (ECU)and the extensorindicis (4) muscles
are visible, as well as the radius (R) and the ulna (U).
Orientation: p, proximal; m, medial. (Courtesy of Drs.
JR. Safiudo, F. Valderrama, T. Vazquez and E. Maranillo).

remaining muscles of the compartment (f gure
3.16). T he superf cial branch of the radial nerve,
which is sensitive, runs from proximal to distal
frstly deep to the brachioradialis muscle and
lateral to the radial artery (f gure 3.14), to the
segment between the middle and distal third of
the forearm, which is where the nerve separates
from the artery and heads dorsally in order to
become epifascial, two fnger widths proximal to
the styloid process of the radius.

Wrist

In the anterior wrist region, the presence of the
carpal tunnel is highlighted as an osteof brous
tunnel formed dorsally by a canal limited by the
carpal bones and ventrally by the flexor retinacu-
lum, within which are contained the four tendons
of the flexor digitorum superfcialis muscle,

covered by their synovial sheaths, and the median
nerve on the superfcial plane, and the four
tendons of the flexor digitorum profundus
muscle plus the tendon of the flexor pollicis
longus, in adeeper plane. Some German authors,
or those with a Germanic influence, also include
the tendon of the flexor carpi radialis muscle
among the structures crossing the carpal tunnel,
based on the fact that, although the tendon
passes within an independent fbrous compart-
ment to the common compartment of the flexor
digitorum tendons and the median nerve, it is
covered by the flexor retinaculum.”” The
median nerve passes the carpal tunnel lateral to
the flexor tendons. The ulnar canal (Guyon’
canal) is the subfascial space, medial to the carpus
(f gure 3.13), within which the ulnar nerve and
artery access the hand, with the nerve located
medial to the artery.”

In the dorsal carpal region, six osteof brous
compartments are found, through which the
tendons of the muscles that extend the hand and
the fngers enter the hand surrounded by their
synovial sheaths.”’ From radial to ulnar, these
correspond with the tendons of the following
muscles: the abductor pollicis longus and exten-
sor pollicis brevis, the extensor carpi radialis
longus and brevis, the extensor pollicis longus,
the extensor digitorum and the extensor indicis,
the extensor digiti minimi and, fnally, the exten-
sor carpi ulnaris. The tendon of the abductor
pollicis longus muscle 1s double 1n almost all
individuals.’!

Hand

T he thenar eminence is formed by the following
muscles, from superfcial to deep: the abductor
hallucis brevis, the opponens pollicis, the flexor
pollicis brevis and the adductor pollicis. Both the
thenar branch and the lateral branch of the
median nerve pass through the medial aspect of
the eminence. Also, within the medial aspect of
the thenar eminence, but at a deeper level, the
deep branch of the ulnar nerve passes. In the
palmar concavity, that contains the lumbrical
muscles and the palmar and dorsal interossei
muscles in the deepest layer, the superf cial
palmar arch of the ulnar artery and the deep
palmar arch of the radial artery are found, both
of which can present variations such as the non-
formation of the arch,””'* together with the
common digital palmar arteries and nerves
(fgure 3.15), and the superfcial branch of the
ulnar nerve and the palmar common branches of
the median nerve. T he intrinsic musculature of
the little f nger forms the hypothenar eminence
composed of the abductor, flexor and opponens
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digiti minimi muscles, which are listed from
superf cial to deep, with the superf cial and deep
branches of the ulnar nerve running lateral to
these structures.

In the dorsal aspect of the hand, the dorsal
metacarpal arteries and the dorsal digital
branches of the radial and ulnar nerves run
parallel to the metacarpals in the interosseous
spaces.

3.5.3 Areas of vasculonervous
conflict and anatomical landmarks

The axillary nerve and the posterior circumflex
humeral artery wind around the humerus
approximately 2 cm above the central point of a
line which unites the tip of the acromion with
the inferior border of the deltoid tuberosity."
Both elements access the deltoid region from the
axilla through a quadrangular space, which is
delimited from above by the belly of the teres
minor muscle, medially by the belly of the long
head of the triceps brachii muscle, inferiorly by
the muscle belly of the teres major, and laterally,
by the humerus itself. However, in 16% of cases,
the artery does so from the triangular interval
(lower triangular space or triceps hiatus),”'"'* a
space found within the following boundaries: the
teres major superiorly, the body of the humerus
laterally and the long head of the triceps brachii
muscle medially. The triangular space contains
the scapular circumflex artery and is delimited
superiorly by the muscle belly of the teres minor,
inferiorly by the belly of the teres major and
laterally, by the long head of the triceps brachii
muscle.”'’

The axilla is an area of communication
between the neck and the upper limb, which
contains the brachial plexus, the axillary artery
and vein and fve groups of lymphatic nodules.
T he course of the axillary artery can be observed
upon abduction of the arm to a square angle,
drawing a line from the centre of the clavicle to
the point where the tendon of the pectoralis
major muscle crosses the prominence of the
coracobrachialis muscle.'' T his reference is also
useful for indicating the posterior, lateral and
medial fascicles of the brachial plexus, as they
run in relation to the artery.

The axillary vein is at frst anterior to the
artery, and then becomes medial, as it goes distal.
The origin of the thoracoacromial artery cor-
responds with a point where the axillary artery
crosses the superior border of the pectoralis
minor muscle. T he communication between the
axilla and the arm occurs on the lateral aspect of
the axilla, which leads into the medial aspect of

the arm. T hus, upon exiting the axilla, the bra-
chial artery and the median and ulnar nerves run
along the medial aspect of the arm. The long
thoracic nerve descends superf cially to the ser-
ratus anterior, approximately over the midaxil-
lary line, and the lateral thoracic artery is slightly
anterior to it.

T he accessory nerve runs over the deep aspect
of the trapezius, in the descending part, after
having crossed from upwards to downwards and
from the front backwards, the levator scapulae
muscle. The nerve then continues its vertical
descent (with an approximate reference being
along the free aspect of the transverse processes)
deep to the medial and ascending f bres, until it
almost reaches the inferior extent of the ascend-
ing part. T he dorsal nerve of the scapula courses
vertically, over the deep aspect of the rhomboid
muscles, laterally located in relation to the cos-
totransverse joints. The nerve and the supras-
capular artery pass along the bottom of the
supraspinatus fossa in a lateral direction, passing
behind the neck of the scapula through the
scapular notch, located in the middle third
between the root of the spine of the scapula and
the lateral border of the acromion, until it enters
the infraspinatus fossa.

In the arm, the brachial artery and the median
nerve continue together to the medial bicipital
groove, in which the nerve is medial to the
artery. T he ulnar nerve is approximately located
in the middle third of the arm, within the pos-
terior compartment and courses towards the
posterior aspect of the medial epicondyle. The
course of the radial nerve can be indicated by a
line which passes just below the posterior axillary
fold towards the lateral aspect of the humerus in
the union between its middle and inferior third
and, from there, it passes vertically distally,
ventral to the lateral epicondyle. Approximately
2 cm distal to this epicondyle, the articular inter-
line of the humeroradial joint is found."

T he position of the radial artery in the forearm
is represented by a line that goes from the lateral
border of the biceps brachii tendon to the medial
part of the anterior aspect of the radial styloid
process. Due to the curved course of the ulnar
artery, two lines have to be traced in order to
indicate its progression. One line extends from
the ventral aspect of the medial epicondyle to the
radial aspect of the pisiform bone, in which the
middle and distal thirds of this line represent
the distal course of the artery. The proximal
third of the artery corresponds with a line that
goes from the centre of the cubital fossa to the
union of the upper and middle thirds of the frst
line. The course of the median nerve in the
forecarm is marked proximally by the middle
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point of the line that joins both epicondyles on
the ventral aspect of the arm, and distally, by the
point along the medial border of the flexor carpi
radialis tendon when it crosses deep to the flexor
retinaculum. T he ulnar nerve is found over a line
that goes from the anterior aspect of the medial
epicondyle to the lateral border of the pisiform
bone. The superf cial branch of the radial nerve
continues the trajectory of the radial nerve after
the lateral epicondyle, situated deep to the bra-
chioradialis muscle and lateral to the radial
artery, to the point between the middle and distal
thirds of the forearm, where it separates from the
artery and heads dorsally, becoming epifascial
two fnger widths proximal to the styloid process
of the radius."

The median nerve passes the carpal tunnel
that lies lateral to the tendon of the middle fnger
of the flexor digitorum superf cialis muscle and
superf cial to the tendon of the index fnger of
the flexor digitorum superf cialis muscle medi-
ally, and the flexor pollicis longus laterally.”' In
the ulnar canal, the ulnar nerve and artery access
the hand laterally to the tendon of the flexor
carpi ulnaris muscle and the pisiform bone and
medial to the hook of the hamate, with the nerve
situated medial to the artery.”

T he tendons of the extensor carpi muscles and
the extensors of the f ngers are situated as follows
within the osteof brous compartments: the frst
compartment contains the tendons of the abduc-
tor pollicis longus and the extensor pollicis
brevis,”* which, distally, forms the ventral limit of
the radial fossa, in the depth of which the scaphoid
bone is found proximally, and the trapezium
bone distally, with the radial artery passing above
the latter; the tendon of the abductor pollicis
longus 1s double in almost all individuals. T he
second compartment is found immediately lateral
to the dorsal tubercle of the radius and contains
the tendons of the extensor carpi radialis longus
and brevis. Immediately medial to the dorsal
tubercle of the radius, the third compartment
contains the tendon of the extensor hallucis
longus, which distally forms the dorsal limit of
the anatomical snuftbox. Slightly medial to the
third compartment, the fourth compartment
contains the four tendons of the extensor digito-
rum superf cially, and the tendon of the extensor
indicis and the distal portion of the posterior
interosseous nerve on the deep plane. The ffth
compartment, for the extensor digiti minimi, is
found over the head of the ulna and marks the
interline of the distal radioulnar joint. T he sixth
compartment is formed by the tendon of the
extensor carpi ulnaris and is lateral to the styloid
process of the ulna.''”"

3.5.4 Approaches for structures and
key sites used during puncture
techniques

Next, the approaches are described for punctur-
ing the most relevant anatomical structures and
those that present the most diff culty during the
minimally invasive procedures of daily clinical
practice.

 Infraspinatus muscle:

e position: prone.

¢ location: central part of the muscle.

« procedure: puncture using a flat palpa-
tion technique, inserting the needle in a
perpendicular direction and searching
for the MTrP or the motor point.

« Pectoralis major muscle — sternal part:

e position: supine with the arm in slight
abduction.

* location: central part of the muscle.

« procedure. puncture using a pincer grip
and inserting the needle in a medial and
cranial direction, searching for the MTrP
or the motor point.

* Subscapularis muscle:

* position. supine with the arm in abduc-
tion and external rotation (in order to
separate the scapula from the ribcage and
therefore reveal the muscle easier).

* location: anterior aspect of the scapula.

« procedure. the therapist places the dorsal
aspect of his or her triphalangeal fngers
of the medial hand over the ribcage (in
order to delimit the approach and avoid
accessing into the ribcage); with the
lateral hand, the needle is inserted from
the lateral border of the scapula towards
the subscapular fossa in a medial, poste-
rior and cranial direction.

e Deltoid muscle — anterior, medial and pos-
terior part:

 position: contralateral decubitus.

* location: middle one-third of the muscle.

* procedure. using a pincer grip, puncture
the specif ed area by inserting the needle
in a perpendicular sense, to reach the
MTrP or motor point.

 Descending trapezius muscle:

* position: prone.

¢ location: central portion of the more ver-
tical muscle f bres.

« procedure: pincer grip of the specifed
area; for the descending part a needle is
inserted in an anterior and cranial direc-
tion, searching for the MTrP or motor
point; for the transverse part, the needle
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is inserted perpendicularly, searching for
the MTrP or the motor point (f gure
3.10-A).

« Levator scapulae muscle:

position. contralateral decubitus.
location. at the level of the beginning of
the neck, just in front of the anterior
border of the descending part of the
trapezius.

procedure: puncture using a flat palpa-
tion technique, inserting the needle in a
posterior and caudal direction, searching
for the MTrP or the motor point.

e Rotator interval:

FIGURE 3.17
muscle.

position. supine with the arm 1n a neutral
position or in internal rotation in order
to anteriorize the insertion fbres of the
supraspinatus which form the rotator
interval.

location: area formed by the anchor
points of the long head of the biceps
brachii (caudal), f bres of the supraspina-
tus tendon (cranial) and the subscapularis
(medial).

procedure: two approaches: puncture
from cranial to caudal, perpendicular to
the structure (f gure 3.17) or from medial
to lateral, or from lateral to medial
depending on the affected tissue.

121

e Tendon of the supraspinatus muscle — artic-
ular part and enthesis:
e position. supine with the arm against the

body in neutral rotation.

location: width of the tendon and
enthesis in the greater tubercle of the
humerus.

 procedure: for the articular part, a needle

is inserted from a lateral approach
beneath the anterolateral border of the
acromion, searching for the area of the
tendon with signs of degeneration; for
the enthesis, the needle is inserted from
an anterosuperior approach with an ori-
entation of 40° in a lateral and caudal
direction.

 Brachioradialis muscle:

¢ position.

supine, with the patient’s
forearm in neutral prone supination.
location: central part of the muscle in the
posterior antebrachial (forearm) region,
before the elbow crease.

procedure. puncture using a pincer grip,
inserting the necedle from lateral to
medial directed to the MTrP or motor
point.

* Anconeus muscle:
 position: supine, patients elbow slightly

ROTATOR INTERVAL

flexed and forearm pronated.

LHBBM

©)

€10g 14

Rotator interval: craniocaudal approach on the structure. LHBBM, long head of the biceps brachii
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location: central part of the muscle and
in depth.

procedure: puncture using a flat palpa-
tion technique, inserting the needle one
f nger width from the posterior border of
the lateral epicondyle and in a medial,
anterior and craniocaudal direction,
searching for the MTrP or motor point.

Extensor carpi radialis longus muscle:

position. supine, with the patient’s
forearm in neutral pronosupination.
location: superior one-third of the
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